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GEOLOGY AND GROUND-WATER RESOURCES OF 
KITSAP COUNTY, WASHINGTON

By JACK E. SCEVA

ABSTRACT

Kit sap County, Wash., with a land area of about 402 square miles, occupies a 
peninsula and several islands in the Puget Sound waterways in the central part 
of western Washington. Its principal cities are Bremerton and Port Orchard.

Annual precipitation ranges from less than 30 inches in the northern part of 
the county to more than 70 inches in the western part. Most of this occurs 
during the late fall and winter months; the summers are relatively dry.

The land surface of the county consists principally of upland plateau remnants 
which were produced by stream and glacial erosion of Pleistocene fill in the Puget 
Sound basin. These upland areas, which generally rise to altitudes of 400 to 600 
feet, are separated from one another by marine embaymeiits and former glacial 
melt-water channels.

The oldest rocks that crop out in the county are a thick sequence of basaltic 
flows believed to be correlative with the so-called Metchosiii volcanics o* Canadian 
geologists. They are believed to be of Eocene age and are exposed in the Blue 
Hills area southwest of Bremerton. They may be capable of yielding some water 
from cracks and joints, but 110 wells are known that have produced water from 
them.

The Blakeley formation of Weaver, which is of Oligoceiie age, is composed of 
marine sandstone, shale, and conglomerate. It is exposed along the southern 
end of Baiiibridge Island, and along the opposing shore of the peninsula. Several 
deep wells that penetrate into this formation indicate that it is usually unsatis 
factory as a source of ground water, as to both quantity and quality of water 
available.

The oldest known Pleistocene deposit is called the Admiralty drift. It con 
sists principally of hard blue clay and silt, containing some strata of sand, gravel, 
lignite, volcanic ash, and glacial till. A few wells obtain water from this forma 
tion, but many others have been abandoned because of generally low yields.

The Admiralty drift is unconforniably overlain by a thick series of stream- 
aiid lake-deposited sedimentary materials. The oldest of these consists of a 
sequence of sand and gravel that occupies erosioiial valleys in the Admiralty 
drift. The material is 150 feet or more in total thickness and constitutes the 
lower part of the Orting gravel. Wells that penetrate the sand and gravel yield 
moderate to large quantities of water.

The lower part of the Orting gravel is conformably overlain by a sequence of 
laminated clay and silt, which in places is as much as 150 feet thick. Interbedded 
with these fine-grained materials are thinner strata of sand, gravel, Fgiiite, and 
glacial till, a unit that is named the Kitsap clay member of the Orting gravel in

1



2 GEOLOGY AND GROUND-WATER RESOURCES, KITSAP COUNT, WASH.

this report. It yields little or no ground water owing to its generally low perme 
ability, but it generally serves as an aquiclude, which confines water in the sand 
and gravel beneath.

The Kitsap clay member is conformably overlain by as much as 300 feet of sand. 
This formation, which contains some clay and gravel strata, has been named the 
Puyallup sand. Much of its lies above the water table, but gravel and coarse 
sand strata in the part that lies below the water table yield small to moderate 
supplies of ground water. This formation is at present the most important source 
of ground water for domestic use in the county.

The deposition of the Puyallup sand was followed by a period of erosion which 
carved the ancestral valleys now occupied by the waterways of Puget Sound. 
This period of erosion was followed by the southward advance of ice during deposi 
tion of the Vashon drift in the Puget Sound basin. The ice greatly modified the 
former drainage system and deposited a mantle of till and outwash over most of 
the basin. In Kitsap County, the till and recessional outwash yield small supplies 
of perched ground water. The advance outwash materials generally lie above the 
water table, but where they are saturated they yield moderately large quantities 
of ground water.

Water levels in wells generally are within 100 feet of the land surface. Water 
levels are highest during the late spring months and are lowest in the late fall and 
early winter months. The ground water in the county is recharged ertirely from 
precipitation falling 011 the immediate area; it is not influenced by the amount of 
snowfall on the Cascade and Olympic Mountains. The 19-year hydrograph of a 
well near Port Orchard indicates that the amount of ground water in storage is 
closely related to the amount of annual precipitation.

Present ground-water exploitation is principally for domestic and public sup 
plies, but the large available supply of ground water probably will soon be devel 
oped on a substantial scale for irrigation.

Thirty comprehensive chemical analyses and a large number of hardness and 
chloride determinations indicate that the ground water of the county is of good 
quality. The water temperature is about 50° F. Descriptions of 1,146 wells 
and 221 drillers' logs are included in the tables.

INTRODUCTION 

PURPOSE AND SCOPE OF THE INVESTIGATION

This investigation was made by the United States Geological Survey 
as part of a continuing program for the collection and interpretation 
of basic data concerning the ground-water supply of the State of 
Washington. It was made in cooperation with the Division of Water 
Resources of the Washington State Department of Conservation 
and Development for the purpose of providing an inventory of the 
ground-water resources of Kitsap County to aid in their development 
and administration.

The extensive use of ground water for domestic, municipal, and 
industrial supplies, and the rapidly expanding search for irrigation 
water, have resulted in the need for a thorough understanding of the 
ground-water hydrology and geology of Kitsap County.

An investigation was started in the Bremerton area in 1940 in 
cooperation with the city of Bremerton. J. E. Upsoii was in charge
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when the range lies west of the Willamette meridian. The first num 
ber following the hyphen indicates the section (sec. 20), and the letter 
(L) gives the 40-acre subdivision of the section, as shown in figure 1.
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FIGITEE 1. Sketch showing well-numbering system.

The last number is the serial number of the well in the particular 
40-acre tract, Thus, well 24/2-20L2 is in the NE&SWX see. 20, T. 
24 N., R. 2 E., and is the second well in the tract to be listed.
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of the investigation. Its purpose at that time was to determine the 
possibility of developing water supplies from wells for municipal and 
other uses. The investigation was carried to a report stage, but, 
owing to wartime conditions, the project was not completed. In 
1949 the investigation was reopened and the area expanded to include 
the entire county.

The investigation included mapping and study of the geology, 
determination of the occurrence, quantity, and quality of the ground 
water, and an inventory of representative wells. Field vork was 
done by the writer during 1949 and 1950. In the collection of hydro- 
logic data he was assisted by D. B. Anderson during the 1949 field 
season and, successively, by G. P. Calkins, R. L. Washburn, R. C. 
Bligh, and D. N. Hodges during 1950. The investigation was under 
the general direction of A. N. Sayre, chief of the Grourd Water 
Branch, and under the direct supervision of M. J. Mundorf, district 
geologist. The report was completed in 1954.

LOCATION AND EXTENT OF THE AREA

Kitsap County includes a peninsula and several islands in the Puget 
Sound waterways of the central part of western Washington. The 
land area of the county contains approximately 402 square miles in 
Tps. 22 to 28 N. and Rs. 3 W. to 3 E. of the Wnlamette base line and 
meridian.

The county is bounded on the west by Hood Canal, a marine 
embayment 70 miles long (fig. 2). To the north and east are the 
waters of Admiralty Inlet and Puget Sound proper. The county is 
adjoined by Pierce and Mason Counties on the south, Jefferson County 
on the west, and King County on the east.

Bainbridge Island, with an area of 28 square miles, and Blake 
Island, with an area of 1 square mile, are in Puget Sound a few miles 
east of the peninsula along the eastern margin of the county. Bain- 
bridge is populated but Blake Island is not.

Bremerton, which in 1950 had a population of 27,678, is the largest 
city in the county; Port Orchard is the county seat.

WELL-NUMBERING SYSTEM

In this report wells are designated by symbols that indicate their 
location according to the official rectangular public-land survey. 
For example, in the symbol 24/2-20L2, the part preceding the hyphen 
indicates successively the township and range (T. 24 N., R. 2 E.) 
north and east of the Willamette base line and meridian. Because 
the State lies almost entirely within the northeast quadrant of the 
Willamette base line and meridian, the letters indicating the direc 
tions, north and east, are omitted, but the letter "W" is included
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GEOGRAPHY 

PHYSIOGRAPHY

GENERAL FEATURES

Kitsap County lies entirely within the Puget Trough section of 
the Pacific Border physiographic province (Fenneman, 1917, p. 95, 
pi. I). 1 The Puget Trough is a long northward-trending lowland 
between the Cascade Mountains on the east and the Olympic Moun 
tains and the Coast Range on the west, and it extends from the central 
part of western Oregon into Canada. Its northern section within the 
United States contains the marine embaynients known collectively as 
Puget Sound, of which Puget Sound proper is a principal channel. 
These embaynients occupy a drowned drainage system that has been 
greatly modified by glaciatiou.

Most of the land area of the Puget Sound region consists of rem 
nants of an upland plateau. The surface is composed of generally 
flat-topped rolling hills and ridges separated from one another by 
valleys and marine embayments. These plateau remnants generally 
rise to altitudes of 400 to 600 feet and range in size from a few square 
miles to several hundred.

Kitsap County occupies the northern part of the Kitsap Peninsula, 
the largest peninsula in the Puget Sound area. Kitsap Peninsula is 
connected to the mainland at its southern end by a narrow strip of 
land that separates Hood Canal from Case Inlet (fig. 2). Bainbridge 
and Blake Islands are small plateau remnants separated from the 
Kitsap Peninsula by narrow marine channels.

Most of the slopes from the upland areas to Puget Sound are 
steep. Wave cutting at the foot of these slopes has in places produced 
sea cliffs which are several hundred feet high.

The Blue, or Wildcat, Hills are a rugged group of hills in the central 
part of the Kitsap Peninsula, in the western upland described below. 
They occur in an area of about 20 square miles and are composed of

1 See page 71 for list of references cited.
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volcanic rocks which rise as an "island" above the surrounding plateau 
surface to a maximum altitude of 1,761 feet. Their individual hills 
are separated by steep-walled canyons which have been eroded to 
depths as great as 1,000 feet.

AREA SUBDIVISIONS

Kitsap County includes five major upland plateau areps (fig. 2). 
For convenience of reference in this report, all these except Bain- 
bridge Island have been given locational designations. The southern 
upland lies south of Port Orchard Bay and of its south-westward 
continuation, the Gorst Creek-Union River trough. The western 
upland, the largest in the county, lies west of Port Orchard Bay, 
Dyes Inlet, Liberty Bay, and the Lofall-Poulsbo trough. The central 
upland forms the Manette Peninsula. The northern upland occupies 
the area east and north of the Lofall-Poulsbo trough. Bainbridge 
Island is an area isolated from the present mainland, e^st of the 
Manette Peninsula.

SOUTHERN UPIAND

The southern upland is a large irregular-shaped rolling upland area 
that comprises about 125 square miles. Its surface ranger generally 
in altitude from 300 to 450 feet but rises to a maximum of 525 feet. 
Its chief land forms are broad, flat-topped hills and ridges.

The area is drained by many small streams, which are fed by 
springs whose flows are supplemented by direct surface rur off during 
the winter and spring months. Several of these streams occupy 
valleys formed during a preglacial period of erosion. Bui^ey Creek, 
a southward-flowing stream in the southern part of the upland, is 
about 4 miles long and discharges into Burley Lagoon, a submarine 
continuation of its former valley. Olalla Creek, which occupies 
another former drainage channel in the southeast part of the upland, 
flows south and east and discharges into Colvos Passage. Blackjack 
Creek flows northward for about 7 miles in the north-central part of 
the upland and discharges into Port Orchard Bay. Other streams 
on the upland are smaller and occupy canyons and gullies cut since 
the glaciatioii of the region.

The southern upland contains several lakes and a large number of 
ponds. The largest, Long Lake, is in the east-central part of the 
upland and occupies part of a preglacial channel. Other lakes and 
ponds are above the regional water table and occupy depressions in 
the impermeable cover of glacial till that mantles most of the area.

WESTERN UPIAND

The western upland includes the whole western part of the county, 
an area of about 145 square miles of which 20 is in the Blue Hills.
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FIGURE 2. Map showing the major upland plateaus of Kitsap County, Wash.



8 GEOLOGY AND GROUND-WATER RESOURCES, KITSAP COUNTY,, WASH.

Excluding this mountainous area, the altitude of the surface generally 
ranges from 300 to 600 feet but has a maximum of about 740 feet; 
the land forms are similar to those on the southern upland.

Drainage is primarily by short streams that discharge into Hood 
Canal. Most of these streams occupy steep, narrow postglacial 
canyons and gullies.

The western upland is separated from the southern upland by a 
former glacial-outwash channel which connects Hood Canal with 
Port Orchard Bay. That trough is now drained by northeastward- 
flowing Gorst Creek and the southwestward-flowiiig Union River.

CENTRAL UPLAND

The central upland comprises the Manette Peninsula; it is separated 
from the western upland by the southwest-trending Clear Creek 
valley. The central upland includes an area of about 30 square 
miles and has a maximum altitude of about 480 feet. The upland is 
drained by short streams that discharge into the surrounding branches 
of Puget Sound.

NORTHERN UPLAND

The northern upland includes an area of about 65 square miles. 
It attains a maximum altitude of about 520 feet but most of the land 
area ranges from 200 to 400 feet. It is separated from the western 
upland by a narrow drainage channel which extends from Lofall to 
Liberty Bay at Poulsbo. Drainage of this area is similar to that of 
the central upland.

BAINBRIDGE ISLAND

Bainbridge Island is a roughly rectangular island about 10% miles 
long and 3% miles wide east of the central upland. Its area is about 
26 square miles. The hilltop just east of Fort Ward, with an altitude 
of 425 feet, is the highest point 011 the island. The altitude of most 
of the island is 200 to 300 feet,

The principal land forms are broad glacially smoothed hills. Drain 
age is by small, short spring-fed streams. Several small ponds occupy 
depressions in the glacial till that mantles most of the island.

CLIMATE

Kitsap County has an equable, oceanic climate with generally mild 
temperatures and moderate to heavy precipitation. Precipitation 
records of the U. S. Weather Bureau are available for five weather 
stations in or adjacent to Kitsap County (figs. 3-5). Bremerton has 
an average annual precipitation of 36.54 inches for a 53-year period 
of record; Vashon, 41.62 inches for a 59-year period; KeypcH, 33.10
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FIGURE 3. Map showing location of past and present weather stations and the average annual precipj' ation 
^ recorded at these stations. Isohyetal lines show approximate distribution of precipitation.
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inches for a 30-year period; Union, 83.13 inches for a 13-year period; 
and Brinnon, 74.81 inches for a 10-year period. Figure 3 is an 
isohyetal map based on the above data and on records of other nearby 
weather stations. Isohyetal lines show the approximate distribution 
of precipitation within the county. Figure 4 shows the annual pre 
cipitation recorded at Bremerton during the last 53 years.

The precipitation occurs largely as rain falling in the late autumn 
and winter months. The summer months are usually drj-. July is 
the driest month and December is the wettest. Figure 5 shows the 
average, maximum, and minimum monthly precipitation at four 
weather stations.

60

50

Average precipitation, 36.54 inches

40

Q. 
o
LU
cc

30

g 
Ol

FIGURE 4. Graph showing annual precipitation at Bremerton, 1888-1960.

Temperatures have not been recorded at the weather stations 
within the county. Vashon, the nearest weather station at which 
temperatures are recorded, has an average annual temperature of 
50.5° F for a 51-j^ear period of record. July is the hottest month, 
with an average monthly temperature of 62.9° F, and January and 
February are the coldest, both having an average of 39.2° F. The 
mean annual temperature in the county is about 50° F.
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CULTURE AND INDUSTRY

Formerly, lumbering and the processing of forest products were the 
major industries within the county; but most of the local virgin forests 
have been logged and the lumbering industries have diminished in

407691 57   2
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importance. The Puget Sound Naval Shipyard at Bremerton is now 
the chief source of employment in the county.

Agriculture is becoming increasingly important. Dairying and the 
raising of stock food account for the largest part of the e.rea under 
cultivation. Increasing acreage of strawberries is an example of in 
creasingly important intensified farming. The tourist business and 
the fishing industry supply a means of livelihood to another large 
group of people within the county.

VEGETATION

When Kitsap County was first settled in the middle of the 19th 
century it was mantled with a thick cover of vegetation. Douglas 
fir, cedar, and hemlock were the predominant varieties of trees. 
These forests, which were accessible from the numerous waterways of 
Puget Sound, gave rise to a large lumbering industry at an early date. 
In time the virgin forests were almost completely removed, though 
now they are being replaced by a crop of second-growth timber. 
The forested and other uncultivated areas are mantled by thick 
growths of salal, huckleberry, and fern.

GEOLOGY

GENERAL SIGNIFICANCE

Because the source, occurrence, and movement of ground water and 
the quantity and quality of ground water available are directly related 
to the geology of the region, a study of the geology is an important 
part of a ground-water investigation.

The Puget Sound trough, in its northern section, is a large struc 
tural basin in consolidated rocks of Tertiary and earlier age. It has 
been partly filled by unconsolidated deposits of clay, eut, sand, 
gravel, and glacial till. These unconsolidated sedimentary materials 
were deposited by water and ice during the Pleistocene glacial epoch 
(Ice Age), but in some low-lying areas Recent alluvial deposits 
underlie the surface. The upper materials of this fill, except the 
Recent deposits, were deposited by ice and glacial melt-water streams 
during the latest glaciation of the area (Vashon glaciation). During 
that glaciation, a large tongue of ice moved southward from British 
Columbia and Vancouver Island and partly filled the Puget Sound 
basin (Bretz, 1913, p. 17).

DESCRIPTION OF THE ROCK UNITS

TERTIARY ROCKS

VOLCANIC ROCKS

The oldest rocks that crop out in the county are the thick sequence 
of basaltic flows that underlie the Blue Hills area. Correlative vol-
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canic rocks on Vancouver Island, British Columbia, were first de 
scribed and named the Metchosin volcanics by Clapp (1909). They 
have since been described on the Kitsap and the Olympic Peninsulas 
in Washington by Weaver (1937). They are believed to be of Eocene 
age.

In the Blue Hills area the flows consist principally of dark fine 
grained basalt. Some of the flows originally contained many small 
"vesicles" or "bubble holes" produced by expanding gases near the 
tops of the flows. Those vesicles have since been filled with secondary 
minerals, producing what is called amygdaloidal texture in the basalt.

In the quarry in sec. 28, T. 24 N., R. 1 E. on Sinclair Inlet, where 
several flows are discernible, the maximum thickness of individual 
flows is about 30 feet (fig. 6).

FIGURE 6. View of basalt quarry along Sinclair Inlet, in sec. 28, T. 24 N., R. 1 E., showing character of the 
volcanic rocks. Several flows are discernible.

The total thickness of this volcanic formation is not known. In 
an oil-test well (22/1W-HJ2), the drill entered these volcanic rocks 
at a depth of about 700 feet and had not passed through them at a 
depth of 6,688 feet.

SEDIMENTARY EOCKS

A thick sequence of marine sedimentary rocks crops out in the sea 
cliffs near the southern end of Bainbridge Island, and in the opposite 
shore of the Kitsap Peninsula from Waterman to Orchard Point.
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Similar rocks are exposed also in the entrance to Dyes Inlet at the 
western end of the Port Washington Narrows (pi. 1). They consist 
of conglomerate, sandstone, and shale composed mainly of erosional 
products from a volcanic terrain. They were described and named 
the Blakeley formation by Weaver (1912, p. 10-22), who later assigned 
them an Oligocene age (1916, p. 166). The total measured and de 
scribed thickness of this formation in Kitsap County is more than 8,500 
feet (Weaver, 1937, p. 151), and its base and upper surface are not 
exposed.

The formation was folded and was later beveled by erosion in late 
Tertiary time. The strata, once practically horizontal, are now in 
clined at angles of 45° to nearly 90° (fig. 7). A marked angular 
unconformity exists between this formation and the overlying Pleisto 
cene sedimentary materials.

FIGURE 7. Steeply dipping strata of the Blakeley formation of Weaver, exposed along the beach in
sec. 8, T. 24 N., E. 2 E.

QUATERNARY ROCKS

ADMIRALTY DRIFT

The oldest known geologic unit of the Pleistocene series in the 
Puget Sound basin was named the Admiralty drift by Willis (1898). 
Where it is exposed it consists chiefly of blue-gray clay but contains 
strata of sand, gravel, and lignite, and a few thin beds of white vol 
canic ash. A few discontinuous pods or lenses of glacial till also have 
been found in the Admiralty (Willis, 1898, p. 153; Bretz, 1913, pp.
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175-177). In Snohomish County, Wash., this formation has been 
called the Admiralty clay (Newcomb, 1953, p. 13).

The upper surface of the Admiralty drift is marked by an erosional 
unconformity which is below sea level in most places in Kitsap County 
but is exposed in a few places in the lower parts of sea cliffs.

The Admiralty drift crops out along the beach just south of Fra- 
garia in southeast Kitsap County. There it consists of interbedded 
clay aiicl sand. The clay is blue-gray and massive but contains some 
calcareous concretions. The sands are medium grained but in places 
are sufficiently clayey and impermeable to perch water in the overlying 
more permeable sands and gravels.

In the sea cliff at Point Southworth (sec, 1, T. 23 N., K. 2 E.) an 
exposure of the Admiralty drift is chiefly blue-gray silty clay. There 
individual strata have been greatly deformed, apparently by the sub 
sequent overriding of the area by the Vashon glacier.

Because there are only a few outcrops where the Admiralty drift 
can be examined, its character is known mainly from well logs. In 
most well logs it is described as being composed of fine-grained mate 
rials, mainly clay and fine sand. Whether all the deep Qr uncon- 
soliclated materials described in well logs belong to the Admiralty 
drift, or to an older undifferentiated depositional unit is not known. 
In many drillers' logs it is impossible to separate soft sedimentary rocks 
of Tertiary age from the overlying Pleistocene materials because of the 
similarity of the rock descriptions. Many of the deeper wells in the 
county have been drilled through the Pleistocene materials1 and con 
tinued into the Tertiary sedimentary rocks without any observation 
by the drillers of a change in formation. Drilling speed, which might 
give an indication of that break in lithology, was generally not re 
corded, so that hi many wells where the Pleistocene materials have 
been completely penetrated their thickness is not deterniinable from 
well logs.

OUTING GRAVEL

The Orting gravel, which consists chiefly of stream-deposited sand 
and gravel, rests unconformably upon the Admiralty drift. It was 
first described in the Orting area of Pierce County by Willis (1898).

In Kitsap County, the Orting gravel consists of sand s,nd gravel 
but includes, at the top, fine-grained materials which were described 
by Willis (1899) as a part of the Orting and which in this report are 
named the Kitsap clay member.

LOWER MEMBER

The lower member of the Orting gravel is best exposed in road cuts 
along Olalla Creek in the southeast part of the county, where it con 
sists of interbedded lenticular deposits of sand and grr.vel. The
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materials generally are slightly cemented and at places are rusty 
brown in color.

A 25-foot stratum of uniform medium gravel with a matrix of coarse 
sand is exposed in the abandoned county gravel pit located half a 
mile northwest of Olalla. These materials are sufficiently cemented as 
to stand with a vertical face. The gravel is composed predominantly 
of volcanic rocks, though granitic and metamorphic rock types are 
common. This stratum, which is at the top of the lower member, is 
underlain by cross-bedded sand and gravel and overlain by clay and 
lignite.

A stratigraphic section of the lower member, measured along the 
west side of Colvos Passage about \% miles south of the Kitsap 
County line (p. 18), is 108 feet thick and consists of bedded sand and 
gravel, and an 18-foot stratum of laminated clay. As at Olalla, the 
individual strata are lenticular and pinch out in short distances.

Other good exposures of the lower member of the Orting gravel are 
in the sea cliff near La View on the northern end of Baiubridge Island, 
and in the sea cliff immediately north of Fletcher Bay along the west 
shore of that island. Several thin strata of clay and silt are interbedded 
with the sand and gravel in both of these exposures.

The lower member also crops out in the sea cliff half a mile east of 
Gilbertson (sec. 19, T. 25 N., R. 2 E.). Here coarse gravel strata 
containing cobbles up to 6 inches in diameter are interbedded with 
finer grained materials.

Because the lower member of the Orting gravel rests uncoii- 
formably upon the Admiralty drift, its thickness is in large part 
controlled by the irregularities in the Admiralty surface. Thicknesses 
of 300 feet or more of sand and gravel of the lower member were 
deposited in valleys, while little or no material was deposited upon 
the hills of the Admiralty surface. The top of the lower member 
ranges from 100 feet above to 200 feet or more below sea level, being 
dependent upon the structure given to this unit by a subsequent 
deformation.

Well 24/1-25E2, located near Port Orchard, penetrated sand and 
gravel strata from about 225 to 540 feet below sea leve1 . These 
strata are believed to belong to the lower member of the Ortlug. They 
probably were deposited near the center of a valley in the post- 
Admiralty erosion surface. As the configuration of the post-/ dmiralty 
erosion surface is not known, the extent and direction of the thicker 
and more productive water-bearing zones of the lower member are 
also unknown.

Well 27/2-17A1, located near Port Gamble in the northern part of 
the county, was drilled to a depth of 142 feet. This well penetrates 
131 feet of clay that is believed to be the Kitsap clay member of the
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Orting gravel, and 11 feet of sand and gravel that may be the lower 
member. The sand and gravel contains many marine shelly which 
may indicate that a marine embayment extended as far south as 
Kitsap County at the time the lower member of the Orting was being 
deposited. However, as the lower member of the Orting gre.vel does 
not crop out north of Bainbridge Island, its character in the northern 
part of the county can be inferred only from well logs.

KITSAP CLAY MEMBER

A geologic unit that consists chiefly of clay but contains strata 
of peat, sand, gravel, and glacial till overlies the lower member of 
the Orting gravel in Kitsap County and parts of Pierce County. 
On the basis of lithology, this unit is separated from the lower member 
of the Orting. It is proposed that the name Kitsap clay member be 
applied to this unit.

The type section of the Kitsap clay member, which shows its 
relation to the underlying lower member of the Orting and to the 
overlying Puyallup sand, is exposed in the sea cliff along Colvos 
Passage near Maplewood, in Pierce County south of the Kitsap 
County line (sec. 21, T. 22 N., R. 2 E.). The following sections were 
measured in barometric traverses up the sea cliff in this area.

Type sections, Kitsap day member

Materla
Thickness 

(.feet)
Altitude at top 

of stratum 
(feet)

Section 1, at Maplewood

Till of Vashon age : Till, gray
Puvallup sand: Sand, brown
Orting gravel: Kitsap clay member: 

Clay, laminated.
Peat_ __ __________________ _ _ _______
Clay, gray-brown, massive
Covered

Beach strand _ _ _

6
130

33
2

15
75

261
255

125
92
90
75

Section 2, 500 feet north of section 1

Puyallup sand: Sand and gravel____
Orting gravel: Kitsap clay member: 

Clay, gray, laminated___________
Clay, gray-brown, massive_______
Peat_ ___'______________________
Clay, gray-brown _______________
Peat__________________________
Covered-______________________

Beach strand_____________________

40
7
3

20
2

23

95
55
48
45
25
23



18 GEOLOGY AND GROUND-WATER RESOURCES, KITSAP COUNTY, WASH.

Type sections, Kitsap clay member Continued

Material
Thickness 

(feet)
Altitude at top 

of stratum 
(feet)

Section 3, 2,400 feet south of section 1

Puvallup sand: Sand, brown
Orting gravel: Kitsap clay member: 

Clay, laminated, contains several thin strata of peat___ 
Till
Clav, sand, and some stratified gravel _ _
Till ____ _ . ____
Clav, laminated; contains some sand strata
Till and laminated clav_
Clay, laminated; contains some sand strata

Lower member: 
Sand and gravel, stratified _ _ _
Clay, laminated
Gravel, medium, iron-stained
Sand, layered-
Gravel, medium, iron-stained
Sand and gravel, cross-bedded

Admiralty drift: 
Clay, gray to blue; contains thin strata of peat and 

white volcanic ash _ _
Beach strand__

15
7

15
5

12
8

12

30
18
12
12
18
18

2

184 
169
162
147
142
130
122

110
80
62
50
38
20

2

The beds of till in the Kitsap clay member in section 3 are only 
pods or lenses and are not part of a continuous till sheet. Two of the 
till strata pinch out within a few hundred feet north of this section. 
Where the Kitsap clay member is exposed on the sea cliff one-tenth of 
a mile south of the mouth of Fragaria Creek, in the southwest part 
of Kitsap County, it contains a lens of till interbedded with clay, silt, 
and peat.

Fragaria Creek has eroded a narrow canyon into the Kitsap clay 
member. Several thick, resistant strata of peat or lignite have given 
rise to small waterfalls along the stream. According to Bretz (1913, 
p. 180) several prospect tunnels were driven into these lignite strata 
in hope that back from the outcrop the equivalent unweathered 
material would be coal.

The Kitsap clay member is well exposed at many localities through 
out Kitsap County, as along State Highway 14, between Port Orchard 
and Gorst; in the old clay pit at Harper (sec. 2, T. 23 N., K. 2 E.); in 
the sea cliff 1 mile south of Point Southworth (sec. 11, T. 23 N., K. 
2 E.); and hi the road cut along the highway to Holly (fig. 8).

The Kitsap clay member is well stratified. The clay strata are in 
most places finely laminated, and the sand and silt also are in thin 
layers. The thin and prominent stratification contrasts strongly with 
the thicker bedding of the Admiralty drift.
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FIGURE 8. Layered silt and clay in the Kitsap clay member of the Orting gravel in road cut, sec. 17, T.
24 N., E. 2 W.

The thickness of tlie Kitsap clay member changes from place to 
place, ranging from less than 30 feet to more than 200 feet. The top 
of the Kitsap clay member ranges from 50 feet or more below sea 
level to 200 feet above sea level, according to the structure imparted 
by subsequent deformation.

In areas where a high proportion of gravel is interbedded with the 
Kitsap, it could not be distinguished in detail from the lower member 
of the Orting gravel and, in part, was included with that gravel unit 
on the geologic map (pi. 1).

PUYALLUP SAND

The Puyallup sand comprises the major part of the pre-Vashoii 
materials that are exposed in Kitsap County. This formation was 
first described in the Tacoma area by Willis (1898).

In Kitsap County the Puyallup sand consists of fine-grained, well- 
sorted sands deposited by streams or in lakes. Deposits range from 
finely laminated sand and silt to thick, massive strata of sand. Cur 
rent and deltaic bedding are present in most places. Gravel lenses 
of small to medium-sized pebbles are common in the basal part of this 
formation.

The Puyallup sand rests conformably upon the Kitsap clay member 
of the Orting gravel but is overlain unconformably by glacial materials.
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The thickness of the Puyallup sand differs greatly throughout the 
county, the maximum being about 300 feet.

Good exposures of the Puyallup sand can be seen at many places 
in the county, as along the highway just south of Illahee in sec. 7, 
T. 24 N., R. 2 E.; along the sea cliff at Venice in sec. 2, T. 25 N., 
R. 2 E.; and along the sea cliff 1 mile east of Indianola in sec. 14, 
T. 26 N., R. 2 E. The bluff just northwest of Kingston in sec. 25, 
T. 27 N., R. 2 E., shows the thick, massive character of some of the 
sand strata in this formation.

VASHON DRIFT

The name Vashon drift was given by Willis (1898) to the extensive 
till sheet and associated deposits that were deposited in the Puget 
Sound basin during the advance and retreat of an ice tongue from the 
north during the latest glacial epoch.

The glacial till of Vashon age is an unsortcd mixture of clay, silt, 
sand, gravel, and boulders that was deposited principally as a basal 
till beneath the ico. Such a range in grain size, accompanied by the 
tremendous pressure produced by the weight of the ice during deposi 
tion, results m a hard, compact, impermeable rock having the appear 
ance and some of the characteristics of concrete. The till in the 
Vashon drift is generally light gray. It is locally termed "hardpan" 
and is commonly so hard that blasting is required in the construction 
of dug wells. In many places the character of the till is a clue to the 
character of the underlying material; an excessively sandy till usually 
overlies sandy material, whereas an excessively clayey till usually 
overlies clayey material.

The basal till is commonly overlain by a few feet of superglacial 
till the part of a glacier's rock load that is deposited as the glacier 
melts. It differs from the basal till in being less compact and better 
sorted, as many of the smaller particles have been washed away by 
melt water. In Kitsap County the superglacial till contains most of 
the large erratic boulders that are associated with the Vashon drift.

The front of a glacier advances when the rate of forward movement 
exceeds the rate of melting, and retreats when melting exceeds the 
forward movement. Changes in one, or both, of these factors can 
cause a change in rate or direction of movement of the ice front. The 
recession and rcadvance of an ice front may result in the deposi 
tion of two till sheets in the area of readvance. Such a twofold 
till of the Vashon drift occurs in the Port Orchard area. The inter 
till materials consist of sand and gravel ranging in thickness from a 
few feet to 30 feet. Other exposures of this twofold till occur on 
the southern end of Bainbridge Island, at the southern end of the
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Manette Peninsula, and in the Bremerton area. In Kitsap County 
the north-south extent of the readvance is believed limited to a few 
miles.

Because on the uplands the Vasho:) glacier advanced chiefly over 
the Puyallup sand, the till and melt-water deposits there are dis 
tinctly sandy. The included boulders are of a great variety of rock 
types, though volcanic and granitic types predominate. Locally, 
as in areas south of the Blue Hills, the till contains many large frag 
ments of basalt which were undoubtedly derived from the rock of 
those hills. Close to areas of outcrop of the Blakeley formation of 
Weaver, the larger fragments in the till are mainly of those sedi 
mentary rocks.

FIGURE 9.  Wave-rounded blocks showing the typical hard, compact character of the till of the Vashon
drift,.

The weight and pressure of the ice on the underlying sedimentary 
materials resulted in their deformation in some places. Figures 11 
and 12 show layered sand and clay of the Puyallup sand that were 
crumpled by ice pressure. At places, strata of the older Admiralty 
drift also have been deformed.

Cobbles and boulders that differ in composition from the local rock 
types are termed "glacial erratics." They range greatly in size and 
composition in Kitsap County and in many places form the boulder 
pavements that are common on the beaches of Puget Sound.
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FIGURE 10. Puyallup sand and advance outirash overlying Admiralty drift at Point Southworth.

FIGURE 11. Layered sand and silt in the Puyallup sand that have been greatly contorted by ice shove, 
exposed in sea cliff, sec. 18, T. 28 N., R. 2 W.

An extremely large erratic boulder of volcanic rock lies beside the 
highway leading north to Illahee in sec. 6, T. 24 N., E. 2 E. 
Rounded erratic rocks of cobble size near the summit of Green 
Mountain indicate that the surface of the glacier was at an altitude
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FIGURE 12.  Clay that has been injected upward into the Puyallup sand by ice shove, exposed in sea cliff,
SCO. 18, T. 28 N., R. 2E.

above 1,690 feet. As the base of the glacier is known to have been 
at depths of several hundred feet below sea level, the total thickness 
of the Vaslion glacier in that vicinity at one time must have exceeded 
2,000 feet.

Marine fossils were found in the till in the low sea cliff along Skunk 
Bay in the SE%NEK sec. 18, T. 28 N., R. 2 E., in the northern part of 
the county. This is the only outcrop known in Kitsap County where 
fossil shells can be observed in Pleistocene deposits. At this locality 
the till overlies a fossiliferous sandy clay that is believed to be of 
pre-Vashon age. The fossils in the till probably were derived from 
the underlying stratum.

OUTWASH

Glacial outwash is material that was deposited beyond the ice front 
by glacial melt-water streams. Streams that issue from a glacier 
usually are heavily loaded with rock particles. Near the ice front, 
poorly sorted, rudely stratified sand and gravel are deposited. At 
greater distances from the ice, finer grained and more evenly stratified 
materials are generally deposited. Figures 13 and 14 show the typical 
character of the glacial outwash material found in Kitsap County.

Part of the glacial outwash deposits are older than the till of the 
Vashon glaciatioii and part are younger. Glacial outwash materials 
that are deposited as a glacier advances into an area are termed 
"advance outwash," and materials deposited during the recession are
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FIGURE 13. Advance outwasll gravels exposed in a 20-foot road cut along the slope of Hood Canal in sec. 9, 
T. 24 N., B. 2 W. These strata probably owe their tilt to deformation by ice.

FIGUKE 14. Recessional outwash gravel of the Vashon drift, In face of borrow pit, sec. 16, T. 24 N., B. 
2 W., showing their poorly sorted character.
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termed "recessional outwash." In Kitsap County these units are 
separated by the stratum of glacial till deposited when the area was 
covered with ice, except in small areas where the till was removed by 
erosion during the retreat of the ice.

Outwash from the Vashon glacier varies greatly in character, 
thickness, and extent throughout the county. The outwash gravel 
is composed of many types of rocks, volcanic and granitic types pre 
dominating. Individual particles range in shape from well rounded 
to subangular.

The advance outwash of the Vashon glacier is a difficult unit to 
show on a geologic map owing to its varying thickness and erratic 
occurrence, and was mapped with the Puyallup sand in order to dif 
ferentiate it from the impermeable till.

Ice-marginal streams, flowing along the advancing ice lobes that 
pushed south into the valley areas, deposited outwash materials 
which now plaster some of the slopes leading to Puget Sound and the 
larger valleys. Such deposits of sand and gravel may obscure the 
character of the materials that form the cores of the plateau areas, 
and may lead to misconception as to the nature of the materials 
underlying these plateaus. In sec. 9, T. 24 N., R. 2 W., such a deposit 
of advance outwash was overridden and deformed by the advancing 
ice (fig. 13).

The recessional outwash of the Vashon glaciation is widely dis 
tributed in the county and consists mainly of a thin mantle of sand 
arid gravel resting on the till. This thin mantle is not a mappable 
unit in most places and on plate 1 has not been separated from the 
till. The thicker deposits in melt-water channels and plains were 
mapped separately and are shown on plate 1.

A deposit of recessional outwash sand accumulated during the 
waning stages of the Vashon glaciation in the Gorst Creek-Union 
River trough. This sand is fine grained, and in many places it shows 
fine bedding planes where differential weathering on outcrops has 
brought them into relief. This unit is shown on plate 1 as the Gorst 
Creek outwash.

The sand of the Gorst Creek outwash accumulated in quiet water 
and buried many large ice blocks. Melting of these ice blocks resulted 
in the formation of kamc and kettle topography and in the deforma 
tion of the strata. Similar sands were noted in the Blackjack and 
Burley Creek valleys, but there they were not differentiated from the 
underlying Puyallup sand.

Figure 15 is a summary of the depositional units of Pleistocene age 
in Kitsap County.
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Designation 
in section

A

B

C

D

E

F

G

Depositional unit 
name

 s
§
1

Recessional
outwash

Till

Advance 
outwash

Puyallup sand

Kitsap clay member 
of Or ting gravel

Lower member of 
Ortlng gravel

Admiralty drift

Character and extent

Discontinuous bodies of unconsoli- 
dated silt, sand, and gravel. De 
posited by meltwater of the Vashon 
glacier. Includes Gorst Creek 
outwash

Extensive till sheet which mantles 
most of the upland areas of the 
county. Till varies greatly In 
composition and compactness

Discontinuous bodies of unconsoli- 
dated silt, sand, and gravel. De 
posited by melt-water streams 
from the advancing Vashon glacier

Principally stratified sand. Con 
tains irregular lenses of fine 
gravel, and thin strata of clay 
and silt. Underlies the Vashon 
drift throughout most of the 
county

Principally laminated blue clay. 
May contain irregular lenses of 
medium gravel. In places con 
tains peat and till strata

Principally stratified sand and 
gravel. May be stained buff or 
orange colored in outcrop. Con 
tains some clay strata

Principally massive blue clay and

Contains till, volcanic ash, peat 
or lignite, sand, and some gravel 
strata. Top of formation usually 
near or below sea level

Thickness, 
in feet

0-100

0-80

0-50

0-300

0-200+

0-300+

0-400 
or more

Water-bearing properties

May yield small to moderate 
supplies of ground water 
sufficient for domestic sup 
ply where the deposite have 
considerable thickness

Essentially impervious, but 
may yield small supplies of 
perched ground water

Yields moderately large to 
large quantities of water 
where deposits extend below 
the water table

Much of formation lies above 
water table. Gravel lenses 
yield moderately large 
quantities of water. Sand 
yields small quantities

Gravel leases yield small to 
moderate quantities of 
water. Clay and till yield 
little or no ground water

Yields large quantities of 
water

Clay, silt, and till strata 
yield little or no ground 
water. Gravel may yield 
small to moderate quantities 
of water. Successful wells 
in Admiralty drift are few 
in number

FIOURE 16. Summary and diagrammatic cross section of Pleistocene depositional units, Kitsap County,
Wash.

RECENT MATERIALS

Postglacial deposits of small extent exist in many areas throughout 
the countj-. Alluvium and peat have filled some of the postglacial 
ponds. Streams have formed numerous small deltas extending into 
Puget Sound, and a soil cover ranging from, several inches to several 
feet in thickness now mantles most of the county.

GEOLOGIC HISTORY

A knowledge of the sequence of geologic events in an area, as in 
terpreted from rock outcrops and well records, helps in understanding
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the extent and occurrence of the geologic units. These in turn, aid in 
an understanding of the occurrence of ground water in the arer,.

TERTIARY PERIOD

During early Tertiary time a series of volcanic rocks spewed forth 
from fissures or cones and accumulated to thicknesses of many thou 
sands of feet over a large part of the area that is now western Wash 
ington. Part of the rocks were erupted beneath the sea. In Kitsap 
County and the adjacent area a long period of quiescence followed the 
volcanic activity. During that time thousands of feet of marine 
sedimentary rocks accumulated above the volcanic rocks.

During late Miocene time these formations were deformed into 
large northwest-trending folds, which produced the ancestral Cascade 
Mountains. Erosion reduced these considerably in the following 
Pliocene epoch. Deformation occurred again near the clos-? of the 
Tertiary period, producing a large north-trending arch that forms 
the present Cascade Mountains. The Puget Trough and the Olym 
pic Mountains are believed to have been brought into existence dur 
ing this deformation.

QUATERNARY PERIOD

The filling of the Puget Sound basin with sedimentary materials 
is believed to have started in late Tertiary or early Pleistocene time. 
The oldest known Pleistocene sedimentary materials are called the 
Admiralty drift. They are principally fine-grained materials that are 
believed to have accumulated in a fresh-water lake or lakes. Such a 
lake could have been formed by the impounding of a northward- 
flowing drainage system by a tongue of ice that originated in the 
present British Columbia and flowed south and west from the Puget 
Sound basin by way of the Straits of Juan de Fuca. The thin strata 
of volcanic ash found in this unit indicate that some volcanic activity 
was occurring in nearby areas during this time. The occurrence of 
glacial till hi the Admiralty drift proves that an ice tongue or tongues 
occupied part of the Puget Sound basin during Admiralty time. 
Whether this till was deposited by coalescing glaciers that moved out 
from the Cascade and Olympic Mountains, by a lobe from a northern 
ice sheet, or by both is not known. Locally, woody material accumu 
lated in shallow ponds or swamps and gave rise to the existing lenses of 
peat and lignite. Streams, and possibly lake currents, deposited 
trains of sand and gravel which occur as lenses of coarse mater al inter- 
bedded with those of finer texture.

In time the lake or lakes were drained, possibly as a result of re 
cession of the ice lobe, and the area was subjected to a period of erosion 
which produced a surface of low to moderate relief. Some folding of

407691 57   3
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the early Pleistocene sedimentary materials occurred at the time of 
their deposition or during the succeeding period of erosion.

The period of erosion was followed by one of deposition, caused by 
a rise in base level. Stream-deposited sand and gravel accumulated 
in the lowland areas on the eroded surface of the Admiralty drift to a 
thickness locally greater than 150 feet. They are known as the 
lower member of the Orting gravel. Their deposition was succeeded 
in Kitsap County and parts of Pierce County by the deposition of 
fine-grained sedimentary materials, which form a unit that has been 
called the Kitsap clay member of the Orting gravel in this report. 
The till that occurs in this unit indicates that glacial ice was again 
present in the Puget Sound area during part of the period of its 
deposition.

Deposition of the Kitsap clay member was succeeded by the ac 
cumulation of fine-grained stream and lake-deposited sedimentary 
materials named the Puyallup sand. The formation consists princi 
pally of sand but also contains some gravel and clay lenses. It 
accumulated to a thickness of several hundred feet and produced a 
broad, flat surface over most of the Puget Sound basin. T"ie deposi 
tion was brought to a close by uplift of the area. This change in 
base level resulted in dissection of the uplifted plain by streams which 
carbed steep-sided valleys, as much as 600 or 700 feet deeio. These 
valleys largely determine the present configuration of the waterways 
of Puget Sound. Broad warping of the previously deposited sedi 
mentary materials occurred in the final stages of their deposition, or 
during the following period of erosion.

The period of canyon cutting was brought to a close by the advance 
of the Vashon ice sheet into the region. This ice sheet was part of a 
large glacier that formed in British Columbia and Vancouver Island. 
One lobe of the glacier pushed southward into the Puget Sound basin, 
whence advance ice tongues moved farther southward into the existing 
valleys and canyons. Drainage was diverted to the marginal areas of 
the ice tongues, resulting in the deposition of outwash materials on 
the valley slopes. As the ice moved farther south, the depth of ice 
increased in the occupied valleys, and marginal melt-water streams 
spilled over the lower divides and produced diversion channels across 
portions of the partially dissected uplands. Fine-grained materials 
were deposited in marginal lakes and ponds, and rudely sorted sands 
and gravels were deposited in channels and broad outwash plains 
on the uplands. The ice tongues later filled the valley areas and 
spread over the uplands, depositing a mantle of glacial till. Thus the 
ice tongues coalesced and eventually covered most of the Puget Sound 
basin. In Kitsap County the Vashon glacier is believed to have 
exceeded 2,000 feet in thickness. Melt water from this ice lobe
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drained southward, through the large channels north and west of the 
town of Gate in Thurston County, and out to the Pacific through 
what is now the lower Chehalis River valley.

Near the close of the Pleistocene epoch, the front of the Vashon 
ice lobe began melting back from the Puget Sound basin. The up 
lands and hills were the first areas free of ice. Melt-water streams 
flowed across some of the exposed areas, eroding some of the earlier 
deposits and depositing sand and gravel outwash materials in broad 
outwash channels. Deltas formed at many places where these 
streams terminated in lakes and ponds that were impounded by the 
ice tongues, which still occupied the valley areas. Foreset bedding 
of one such delta can be seen in the gravel pit along the Bremerton- 
Seabeck highway in sec. 7, T. 24 N., R. 1 E. With continued waning 
of the ice, melt-water streams shifted to channels located at progres 
sively lower altitudes. With the complete removal of the ice from 
the Puget Sound basin, the drainage again resumed its general north 
ward course.

Ice erosion during the advance of the Vashon glacier into the area, 
and during the subsequent retreat of the ice front, so greatly deepened 
and modified the pre-Vashon drainage system that its exact con 
figuration can now be only inferred.

During postglacial time, large deltas have formed at the mouths 
of the larger streams that discharge into Puget Sound. Peat and silt 
deposits have accumulated in ponds that developed on the irregular 
glacial topography, and a relatively thin soil has developed throughout 
most of the area. Postglacial streams have eroded deep canyons in 
the uplands, and slumping and wave erosion have steepened many 
of the slopes extending from the uplands to the waterways of Puget 
Sound.

Following is a chronologic summary of the late geologic events 
that have occurred in Kitsap County and vicinity:
Tertiary:

A. Period of volcanism in which many thousands of feet of volcanic rocks 
were deposited over a large part of the area that is now western Wash 
ington.

B. Period of marine deposition in which many thousands of feet of sedi 
mentary materials were deposited on the volcanic rocks.

C. Period of deformation that uplifted the Cascade and Olympic Mountains 
and produced the Puget Sound basin. Deposition in the Puget Sound 
basin probably began at this time. 

Quaternary:
D. Partial filling of the basin with the Admiralty drift and possibly other 

unknown deposits. Glaciation of part or all of the basin occurred 
during this period of deposition. Some warping of the sedimentary 
rocks occurred during or shortly after their deposition.
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E. Period of erosion producing a terrain of low or moderate relief on the
earlier Pleistocene sedimentary rocks. 

F. Period of deposition.
a. Deposition of stream-laid gravel, sand, and some clay strata called
the lower member of the Orting gravel.
b. Deposition of lake and pond deposits, principally clay and peat
called the Kitsap clay member of the Orting gravel. Isolated bodies
of glacial till suggest glaciation of part of the basin.
c. Deposition of stream and lake deposits, principally sand, called the
Puyallup sand. 

G. Relative lowering of base level producing a period of canyon cutting
The valleys that now form the waterways of Puget Sound were formed
during this period. Some warping of the Pleistocene sedimentary
materials probably occurred. 

H. Advance of the Vashon ice sheet into the basin.
a. Deposition of associated glacial advance deposits, outwasli, and
lake sedimentary materials.
b. Deposition of a till sheet. 

I. Recession of the Vashon ice sheet.
a. Deposition of associated glacial advance deposits; outwash and lake
sedimentary materials.
b. Deposition of a till sheet. 

J. Period of erosion and deposition; resulting in the Recent partial filling
of the Pleistocene valleys and seaways and cutting of the post-Pleisto 
cene valleys and canyons.

QROTJND WATER

GENERAL FEATURES OF GROUND-WATER OCCURRENCE 

DEFINITION OF GROUND WATER

The interstices or voids in rock materials below a certain depth 
are usually saturated with water under hydrostatic pressure. Water 
within this zone of saturation is termed "ground water," and water 
above the zone, but below the surface of the ground and not saturating 
the rock materials, is termed "vadose water."

In many places, an impermeable stratum may impede the down 
ward movement of vadose water and cause it to accumulate to form 
a zone of saturation. Water in such a zone is termed "perched 
ground water."

An aquifer is a water-bearing formation, group of formations, or 
part of a formation that is capable of yielding water to a well or 
spring. Many rock materials, even though saturated, are incapable 
of yielding water because of their low permeability. Therefore, 
in an attempt to pierce an aquifer, it may be necessary to drill a con 
siderable distance into the zone of saturation.

THE WATER TABLE

In permeable materials the top of the zone of saturation the 
surface below which all interconnected voids are saturated is the
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"water table." This is the level at which water will stand in a well 
sunk into the zone of saturation. The surface of a perched zone 
of saturation is termed a "perched water table."

The water table is generally a sloping surface, having a gradient 
in the direction of ground-water movement. Movement is from points 
or areas of recharge, where water is added to the ground-water body, 
to points or areas of discharge. The gradient of the water table is 
dependent upon the thickness and permeability of the rock materials 
below the water table and the amount of water moving through the 
materials. In materials of low permeability the gradient needed 
to move a given amount of water from a point of recharge to a point 
of discharge is greater than in materials of higher permeability. 
The presence of many different areas of recharge and discharge, and 
variable permeabilities of the rock materials, tend to make the water 
table ari irregular surface.

The water table fluctuates, owing to changes in the amounts of 
recharge and discharge. A rise of the water table, generally accom 
panied by a steepening of the water-table gradient, occurs during 
periods of recharge; a lowering of the water table, accompanied by a 
reduction of the water-table gradient, occurs in periods of little or 
110 recharge.

UNCONFINED AND CONFINED GROUND WATER

Iii an area where only permeable materials exist, there will be but 
one water table. All wells drilled in the area will encounter water 
when the water table is reached, and water levels in the wells will 
define that surface. Water occurring under water-table conditions 
is termed "uiiconfined" ground water.

Where ground water moves beneath some impermeable stratum 
and is confined there under pressure, it is termed "confined" or 
"artesian" ground water. If no saturated zone occurs above the 
impermeable stratum, a water table does not exist there, and well 
drills will not encounter water until they have passed through the 
impermeable stratum. The water then encountered rises in the casing 
to a height corresponding to the pressure head on the confined ground 
water.

Confined ground water has a pressure surface (piezometric surface) 
which is analogous to the water table but whose level may b^ greatly 
different from that of an overlying or adjacent water table. This is 
usually true when the recharge to the confined aquifer occurs some 
distance away and is not related to the local water table. The 
piezometric surface, like the water table, fluctuates in response to 
recharge and discharge.

Numerous impermeable and permeable zones may exist one above
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the other. The water-pressure surface may be different for each of 
these permeable zones. Where the pressure is sufficient to raise the 
water above the adjacent land surface, a well will flow. Such a well 
is termed a "flowing artesian well."

Several occurrences of ground water are illustrated schematically 
in figure 16. All these are typical in Kitsap County.

GROUND-WATER RECHARGE

The chief source of ground-water recharge is precipitation. Part 
of the precipitation falling on an area will generally flow off as surface 
runoff, part will evaporate, and another part will percolate into the 
soil.

Precipitation that enters the soil will in part replace previously 
depleted soil moisture and be evaporated or drawn up by plants and 
transpired back into the atmosphere. The rest will continue to per 
colate downward and eventually reach the water table. Variations 
in soil and rock permeability, depth to the water table, topography 
and vegetation, and the amount and kind of precipitation all produce 
variations in the amount of ground-water recharge from time to time 
and place to place.

Often there is a noticeable lag in time between periods* of high 
precipitation and the rise of the water table that reflects that precipi 
tation. Such a lag is dependent upon the depth to the water table 
and the permeability of the intervening rock materials.

Some of the lakes and ponds in Kitsap County that are perched 
above the water table by the mantle of glacial till supply some re 
charge to the underlying water table. This recharge is effected by 
slow percolation through the lake bottom deposits and the under 
lying till.

Irrigation can be considered a form of artificial recharge, as a part 
of the water spread over the ground will generally reach the under 
lying aquifers.

GROUND-WATER DISCHARGE

Ground-water discharge is the exit of water from a ground-water 
body. It is accomplished by flow onto the surface or directly into 
the sea and by evaporation^transpiration, and pumping from^wells.

Discharge to the surface usually occurs through springs or seeps 
where the land surface intersects a water-bearing zone. In many 
places such discharge will occur beneath the surface of streams, lakes, 
or marine water bodies where its presence is not discernible.

Evaporation occurs where the water table lies close enough to the 
surface of the ground so that water can be removed into the 
atmosphere.
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Transpiration occurs where roots of plants reach the water table 
or the capillary fringe above it. Water is drawn up into the plants 
and is evaporated from them (transpired) into the atmosphere.

Pumping a well, or permitting a flowing artesian well to flow, is an 
artificial discharge. The discharge must be balanced eventually by 
an increase in recharge or a decrease in natural discharge, or water 
will continue to be withdrawn from storage. An increase in recharge 
may occur as a result of pumping in an area where recharge is rejected. 
Greater withdrawals in such an area will permit the aquifers to absorb 
larger quantities of water.

A persistent lowering of water levels in wells will occur when the 
total amount of discharge and withdrawals from an aquifer exceeds 
the recharge.

HYDRAULICS OF A WELL

When pumping of a well begins, the water level withir the well 
drops from its static water level, the level of the undisturbed water 
table or piezometric surface, to a pumping level. The pumping level 
is such that the water movement induced in the surrounding water 
body is equal to the rate at which water is being pumped. An in 
crease in the output of the pump necessitates a greater head to supply 
the additional water to the well, thus requiring a lowering of the 
pumping level. The difference between the static water level and the 
pumping water level is termed "drawdown."

The zone of water-level lowering around a well that is bein^ pumped 
takes the form of an inverted cone (see fig. 17) called the "cone of 
depression." Its size and shape are dependent upon the permeability 
of the water-bearing material and the quantity of water being pumped. 
To supply equal amounts of water to a well, water-bearing materials 
that have high permeabilities require lower heads (flatter cones of 
depression) than do materials having lower permeabilities. The area! 
extent of the cone of depression may be termed the "area of influence." 
Water levels will be lowered in wells within the area of influence of a 
well that is being pumped.

The permeability of an aquifer is determined by the size, shape, 
and arrangement of the particles in unconsolidated rocks, and by the 
size, number, and interconnection of joints and other frr.ctures in 
consolidated rocks. The permeability of unconsolidated materials 
adjacent to a well can often be increased by adequate well develop 
ment, such as surging and cleaning, which removes much of the finer 
material. Various methods of measuring permeability of water 
bearing materials have been described by Wenzel (1942).

The specific capacit}^ of a well is measured in gallons per minute 
per foot of drawdown. It is dependent upon the permeability and 
extent of the aquifer and the effective diameter of the well. The
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effective diameter may be either larger than the actual diameter, as 
where the openings in the well casing are efficient, and the well has 
been thoroughly developed, or smaller, where the well openings are 
too small or inefficient.

An increase in the effective diameter of a well will increase its 
specific capacity by reducing the head required to force water into 
the well. Figure 17 shows the theoretical pumping levels in wells of 
different diameter that are pumping equal amounts of water. A well 
of larger effective diameter permits the water to enter at lower velocity, 
a highly desirable condition where sand may tend to enter the well.

Static water level

Water-bearing materials

Water table

Cone of depression

- Pumping level

FIGURE 17. Diagrammatic section through a pumping well that taps water occurring unier water-table 
conditions. The dotted line shows the pumping level of a well of larger diameter (shown in dashed lines) 
that is pumping an equal amount of water. In the drawing it is assumed that there is no frictional loss 
of head as the water enters the well.
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The character and number of openings that permit water to flow 
into the well can affect the pumping level by restricting passage of 
water into the well. Several types of openings are commonly used. 
In wells deriving water from unconsolidatecl materials, the most 
efficient type of well screen is one in which the size of openings is 
related to the particle size of the water-bearing material. Ferforated 
casings are of somewhat lower efficiency than screens, and open- 
bottom casings are least efficient.

OCCURRENCE OF GROUND WATER IN THE ROCK UNITS OF KITSAP
COUNTY

TERTIARY ROCKS

The volcanic rocks are not important as aquifers, though they 
probably would yield some water from joints and other fractures. 
No wells are known that develop water from these rocks in Kitsap 
County.

Many wells have been drilled into the sandstone, shale, and con 
glomerate of the Blakeley formation of Weaver. Most of these have 
been unsatisfactory as to the yield and quality of water obtained. 
Two deep wells were drilled by the U. S. Navy into this formation at 
the southern end of Bainbridge Island. Well 24/2-lORl, which was 
drilled to a depth of 1,700 feet, was reported to have yielded only 
small quantities of saline water and was abandoned. Well 25/2-36N2 
was drilled to a depth of 1,403 feet and had a yield of lesr than 15 
gallons per minute with several hundred feet of drawdown. The 
water was of poor quality, and because of this and the low yield the 
well was abandoned. The nearby Hoodenpyle well (25/2-36N1), 
which was drilled to a depth of 604 feet in this formation, produces a 
small supply of potable water and is used for domestic purposes.

Wells drilled into the Blakeley formation of Weaver near the 
Watouga Beach community at Point Glover have had similar results. 
Well 24/2-9G1, which was drilled to a depth of 400 feet, has a draw 
down of more than 200 feet after 12 hours pumping at a rate of 2% 
gallons per minute. Water from this well is unsuitable for domestic 
use owing to a high mineral content. Well 24/2-9L1 was drilled to a 
depth of 184 feet in this formation. It flows at the rate c* several 
gallons per minute, but the water is brackish and unusable. Several 
wells in the Point Glover area produce supplies that are barely ade 
quate for small domestic requirements; however, well 24/2 9Ml, a 
200-foot well drilled for its entire depth in this formation, produces 
water in sufficient quantity to supply several families.

The above examples, and a few others that are described in table 
1, indicate that the consolidated rocks of Tertiary age are almost
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everywhere unsatisfactory as a source of ground water. TVell con 
struction in this formation can be justified only where other sources 
of supply are absent or have proved to be unsatisfactory.

ADMIRALTY DRIFT

The Admiralty drift is not an important source of ground water in 
Kitsap County because generally it has a low permeability. Most 
wells, many of them deep, that were drilled into the Admiralty drift 
produce only small supplies of water and several have been abandoned 
owing to insufficient production. The casings of several of the deep 
wells are perforated in so many horizons that it is uncertain whether 
water is being obtained from the Admiralty drift or from overlying 
aquifers.

Sand strata interbedded with clay and silt are the chief aquifers 
in the Admiralty; some are reported to occur as much as 1,000 feet 
below sea level. Wells developing water from these aquifers gen 
erally have low specific capacities; in many instances sand is 
troublesome.

As the vertical permeability through most strata of the Admiralty 
drift is very low, recharge to the aquifers in the Admiralty occurs 
principally in places where beveled edges of the aquifers are in con 
tact with permeable zones of overlying formations. Much of the 
ground water obtained from the deeper aquifers in the Admiralty 
drift or older unconsolidated deposits may be connate water water 
that was trapped in the sediments at the time of their deposition. 
This is concluded from the fact that several of the wells that were 
perforated in only the deeper horizons, as wells 24/1-25K1 and 36F1, 
yielded several hundred gallons per minute at the time of their con 
struction, but their yields soon diminished to the extent that the 
wells were no longer usable.

Several wells located near the community of Burley in tie extreme 
southern part of the county have been drilled to depths rar ging from 
200 to 375 feet below sea level. These wells, including 22/1-lNl, 
llAl, and 12D2, obtain confined ground water from sand strata that 
are interbedded with very hard clay. The hard, massive character of 
the clay fragments taken from several of these wells indicate that the 
deeper aquifers in this area are in the Admiralty drift or some older 
undifferentiated deposits. Some of these wells flow at a rate of 
several hundred gallons per minute and have shut-in pressures as great 
as 49 pounds per square inch.

The construction of deep wells in the Admiralty drift entails con 
siderable risk of failure as this formation is principally fine grained, the- 
permeable strata are not continuous, and sustained production can be 
developed only in aquifers that have free access to aquifers in overly-
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ing formations. It is advisable to test thoroughly all overlying per 
meable materials as to yield, before any attempt to drill deep into the 
Admiralty drift is contemplated.

ORTING GRAVEL

LOWER MEMBER

The lower member of the Orting gravel is the most important po 
tential source of large ground-water supplies in Kitsap County. At 
most places it is capable of yielding large quantities of confined ground 
water. The lower member is believed to be present under a large part 
of Kitsap County, being absent where hills and ridges in the post- 
Admiralty erosion surface prevented its deposition, or where it has 
been removed by subsequent erosion. As the top of the lower mem 
ber ranges from 150 feet above sea level to 200 feet or irore below 
sea level, deep wells would be required to reach this member beneath 
the higher parts of the uplands. However, as most of the towns and 
larger communities are located near tidewater, it serves as a valuable 
source of public and industrial water supply.

Most of the wells along the south shore of Sinclair Inlet, between 
Port Orchard and the Bremerton municipal wells located near Gorst, 
obtain water from this member. The aquifers are sand and gravel 
strata that lie below the Kitsap clay member; they are gererally en 
countered within 250 feet of penetration below sea level. Yields as 
high as 1,700 gallons per minute have been obtained from wells in this 
area.

The deeper wells along Puget Sound between Manchester and South 
Colby obtain water from the lower member of the Orting gravel. At 
most places in this area wells will encounter gravel and sard aquifers 
between land surface and 100 feet below sea level. Well 24/2-22M1, 
a municipal well at Manchester that obtains water from a sand and 
gravel aquifer in this member, was reported to have a production of 
about 500 gallons per minute with a drawdown of 16 feet.

Well records show that the lower member of the Orting apparently 
is somewhat finer grained and less permeable in the northern third of 
the county. However, as sufficient information is not available to 
delineate the extent of the thicker and more permeable parts of this 
member, it is possible that they extend in undetected buried channels 
through that part of the county.

Recharge to aquifers in the lower member is chiefly by downward 
percolation from overlying materials, in areas where the Kitsap clay 
member is missing or where overlying strata are relatively permeable.

Most natural discharge is below sea level into Puget Sound. Be 
cause the sedimentary deposits on the floor of Puget Sound are less 
permeable than the sand and gravel in the lower member, artesian
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pressure is built up within the aquifers. Most of the wells in this 
unit that are near tidewater are flowing wells. Well 24/1-25E2, 
located near Port Orchard, is reported to have a natural flow of about 
750 gallons per minute.

Water from the lower member commonly contains a small amount of 
hydrogen sulfide gas which gives it an unpleasant odor. The gas can 
be removed by aeration.

KITSAP CLAY MEMBER

The Kitsap clay member is relatively unimportant as an aquifer in 
Kitsap County; but it is important in that it forms a ground-water 
aquiclude which in most places confines water in the underlying gravel 
member of the Orting. The sand and gravel lenses in the Kitsap clay 
member are capable of yielding small to moderate supplies of confined 
ground water, which commonly has a slight odor of hydrogen sulfide. 
The fine-grained strata, which predominate in this member, yield 
little or no ground water.

In places the Kitsap clay member directly overlies the Admiralty 
drift, and in well logs it is usually impossible to differentiate the two 
units. Many of the unsuccessful wells drilled into the Kitsap clay 
member have extended into the underlying Admiralty or into other 
undifferentiated Pleistocene or Tertiary deposits without encounter 
ing the lower member of the Orting. As the configuration of the post- 
Admiralty erosion surface and the extent of the lower member of the 
Orting are not completely known, some risk is involved in constructing 
wells into the Kitsap clay member in search for the underlying Orting 
aquifers. Generally, however, if the lower member is present, it is 
usually encountered witin 75 to 150 feet below the top of the Kitsap 
clay member.

PUYALLUP SAND

The Puyallup sand is the most widely developed and important 
source of ground water for domestic supplies in Kitsap County. The 
aquifers are the coarser sand strata and the gravel lensfs which 
generally occur in the basal part of the formation. Ground water in 
the Puyallup sand usually occurs under water-table conditions, but 
at some places interbedded clay and silt and the overlying till confine 
small bodies of ground water.

Well 23/1-14C5, located a few miles south of Port Orchard, can be 
considered typical of a domestic well that obtains water from the 
Puyallup sand. It is a 6-inch well, drilled to a depth of 145 feet, and 
obtains water from a sand and fine-gravel aquifer. This well, which 
was finished with an open-bottom casing, was bailed at a rate of 22 
gallons per minute with 7 feet of drawdown.

Well 23/1-7D1, located a few miles southwest of Gorst, obtains
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water from a sand and gravel aquifer in the Puyallup sand. This 
well was screened from 199 to 219 feet, and during a short test, it 
produced about 110 gallons per minute with a drawdown of 28 feet.

Other small-diameter domestic wells that obtain water from the 
Puyallup sand have specific capacities up to 3 gallons per minute per 
foot of drawdown. However, as most of these wells are finished with 
open-bottom casings, the coarse-grained aquifers are believed to be 
capable of yielding slightly greater supplies to properly screened wells.

Recharge to the aquifers in the Puyallup sand is by the direct 
infiltration of precipitation in places where the generally overlying 
till is thin or absent, or by slow downward percolation from water 
bodies perched on the till. Natural discharge from the Puyallup sand 
is through springs in the valley areas or along the slopes to Puget 
Sound. The summer flow of many of the streams in the county is 
maintained by discharge from the Puyallup sand.

VASHON DRIFT

ADVANCE OUTWASH

The advance outwash of the Vashon glacier is highly permeable 
but generally lies above the regional water table and yields ro ground 
water. Where these deposits have considerable thickness and extend 
to substantial depths below the water table, they are capable of yield 
ing moderately large supplies of ground water. The advance outwash 
in Kitsap County is confined chiefly to irregular channels, so that, at 
present, its occurrence cannot be predicted in most places.

Well 23/1-21J2, located about 6 miles southwest of Port Orchard 
(pi. 2), was drilled through recessional outwash and till, and en 
countered permeable advance outwash gravel at a depth of 101 feet. 
This well, which obtains confined ground water from the advance 
outwash, was reported by the driller to have been bailed at 40 gallons 
per minute with no apparent drawdown.

Well 24/2-16K1, located about 1 mile north of Manchester, obtains 
water from permeable advance outwash gravels. This well, which 
was drilled to a depth of 136 feet, was pumped at 400 gallons per min 
ute for 8 hours and had a drawdown of 33 feet.

In the till-mantled Clear Creek valley just north of the town of 
Silverdale, at the northern end of Dyes Inlet, several wells obtain 
confined ground water from the advance outwash. In this area the 
till forms the confining stratum.

TILL

The thicker sections of the till in the Vashon drift yield small 
supplies of perched ground water. The till is quite impermeable and 
restricts or greatly impedes the downward percolation of water.
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Water is yielded mostly from cracks or more permeable sandy streaks 
and zones within the till. Also within the till, a few wells have 
encountered gravel lenses which yield sufficient water to supply several 
families. Wells in the till have a low water level, or are even dry, 
by early autumn of most years.

In many places the till confines ground water in underlying aquifers. 
This is especially true in areas where the till mantles the slopes leading 
to Puget Sound.

Most wells that develop water from the till are large-diameter dug 
wells that have large infiltration areas and storage capacities. The 
hard, compact character of the till often necessitates the use of blast 
ing powder in the construction of such wells.

Within the county, the till cannot be considered as a possible source 
of water for irrigation, industrial, public, or other large demands.

RECESSIONAL OUTWASH

Considerable thicknesses of recessional outwash occur in eome out- 
wash channels on the uplands of the county. Such deposit of out- 
wash may yield small to moderate supplies of ground water which, 
in most places, are perched on a stratum of till. Where the recessional 
outwash occurs in the lowland areas of the county it in places extends 
below the regional water table and is capable of yielding moderately 
large supplies of ground water. Water levels of the perched ground- 
water bodies have a marked seasonal fluctuation. During dry months 
the perched water table drops, owing to the fairly rapid depletion of 
this stored water. Discharge occurs as downward percolation to the 
regional water table and as spring outflow where the land surface 
intercepts the perched water table.

Most wells that obtain water from recessional outwash are shallow 
dug wells that yield small supplies for domestic use.

The fine-grained character of the Gorst Creek outwash prevents it 
from being a productive aquifer. Production suitable for small 
domestic supplies can probably be obtained from large-diameter wells 
drilled to penetrate the saturated portion of this member. The char 
acter and water-bearing properties of the materials that underlie the 
Gorst Creek outwash are not known.

ABEAL OCCURRENCE OF GROUND WATER IN THE COUNTY

"WATER IN THE SOUTHERN UPLAND

GENERAL

The southern upland is for the most part a rolling upland that 
contains several of the large drainage basins of the county. The 
population is concentrated chiefly in the eastern half of this upland. 
Most farmsteads are in the Burley, Blackjack, and Olalla Creek
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valleys. A few farms are located on the uplands, most of them 
organized for the cultivation of strawberries.

Present ground-water development is almost entirely for domestic 
purposes. The water table lies within 100 feet of the land surface, 
except in upland areas marginal to Puget Sound or deep valleys where 
natural discharge lowers the water table considerably. The aquifers 
are all Pleistocene sedimentary materials except in the Point Glover 
area (sec. 9, T. 24 N., R. 2 E.), where some very small yields are 
obtained from the Tertiary sedimentary rocks. The following sec 
tions describe the occurrence of ground water in various parts of this 
upland.

BLACKJACK VALLEY

One of the more important farming districts in the county is located 
a few miles south of Port Orchard in a small upland valley known as 
"Blackjack Valley." This valley, whose floor is at an elevation of 
about 190 feet and whose area is several square miles, has been 
developed principally for the cultivation of pasture grasses.

Drainage is by Blackjack Creek, a small stream that winds its way 
north along the broad valley floor and then flows through a narrow 
canyon to its mouth at Port Orchard. A hydrograph of Blackjack 
Creek is shown on figure 22.

Blackjack Valley is surrounded by till-mantled uplands that rise 
to as much as 200 feet above the valley floor. The valley floor and 
the lower parts of the surrounding slopes are underlain by Puyallup 
sand, and sandy outwash that is identical in appearance with the Gorst 
Creek outwash. As the outwash in the Blackjack valley is indis 
tinguishable from the Puyallup sand in well logs, and as it has similar 
hydrologic properties, it has been included with the Puyallup sand 
on plate 1.

At this time, only well 23/1-10A2 is used as a source of ground water 
for irrigation in the valley. It is a small-diameter 114-foot drilled 
well that has sufficient capacity to irrigate a small pasture. The 
aquifer for this well is a sand and fine-gravel stratum in the basal 
part of the Puyallup sand.

Records of other wells indicate that permeable sand and gravel 
aquifers in the basal part of the Puyallup sand or in the lower member 
of the Orting gravel are commonly found within the first 200 feet 
below the valley floor. Properly constructed wells that extend into 
these aquifers probably could be developed to produce 50 to 100 or 
more gallons per minute, a supply sufficient for the irrigation of any 
of the average-sized farms in the area.

The water table lies slightly above creek level, a feature that results 
in shallow water levels beneath most of the valley floor. Depths to 
water beneath the slopes leading from the valley floor ar? greater
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because the slopes rise at a gradient somewhat steeper than the 
gradient of the underlying water table. Plate 3 shows a geologic 
cross section across the valley.

BURLEY CREEK VALLEY

The Burley Creek valley is a small southward-trending valley in the 
south-central part of the southern upland. This valley was formed 
in the pre-Vashon erosional period and was altered somewhat during 
the deposition of the Vashon drift. Part of the southward continu 
ation of the valley is now occupied by the waters of Puget Sound.

In the downstream southern part of the valley, several large- 
capacity wells have been developed (22/1-lNl, -1P1, -llAl, -12D2, 
-12D3, and 12N1). These obtain high-pressure artesian water from 
sand and sand-and-gravel aquifers believed to belong to the Admiralty 
drift or some older undifferentiated deposit. If the aquifers supplying 
these wells are continuous throughout the lower valley, artesian flow 
can be expected in deep wells located below an altitude of 120 feet. 
Plate 3 shows the approximate altitude of the piezometric surface in 
the lower part of the valley. Artesian pressure will naturally be 
greater in wells drilled at lower altitudes. Aquifers tapped by the 
artesian wells are between depths of 200 and 375 feet below sea level. 
The water from these aquifers has an odor of hydrogen sulficle and a 
temperature of about 51 ° F.

The upper part of the Burley Creek valley is underlain by fine sand 
of the Puyallup sand, and sandy outwash similar to that found in the 
Blackjack Valley. As the hyclrologic properties of the sandy outwash 
are similar to those of the Puyallup sand, it has not been differentiated 
from the Puyallup sand on plate 1.

Deep wells (200 to 400 feet) will probably be required in this area 
for the development of large ground-water supplies, however, small 
domestic supplies can usually be obtained at much shallowe1- depths. 
Water levels are generally close to land surface in the valley but are 
greater beneath the slopes leading away from the valley.

OLALLA CREEK VALLEY AREA

Olalla Creek is a small south- to southeast-flowing stream which 
discharges into Colvos Passage near the small community of Olalla in 
the southeastern part of the county. The water table lies at shallow 
depths in the Or ting gravel and outwash materials which underlie most 
of the valley.

Most of the residents of the valley obtain water for domestic re 
quirements from numerous springs along the slope of the up1 and that 
lies immediately east of the Olalla Valley. These sprirgs occur 
generally part way up the slope where impermeable strata of the

407691 57   4
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Kitsap clay member intercept the surface. Most of these srprings are 
small, yielding but a few gallons per minute.

A train of glacial outwash lies in the upstream portion of the valley. 
At well 23/2-29G1, a shallow dug well in the valley, loose saturated 
sand and gravel of this unit was encountered just beneath the surface. 
Shallow wells located in this area should supply sufficient quantities 
of water to irrigate some of the drier lower slopes of the valley.

The water table beneath the central part of the upland north and 
east of the Olalla Valley lies, in general, between altitudes 250 and 
350 feet. At greater altitudes many families obtain small quantities 
of perched ground water from shallow wells. The water is perched 
in or on the till and cannot be considered as a satisfactory source for 
large quantities of water.

PORT ORCHARD AREA

Many of the wells along the shore of Sinclair Inlet near Port Orchard 
are flowing wells that tap sand and gravel aquifers at less than 250 
feet below the land surface. Some large-capacity industrial and mu 
nicipal wells extend to greater depths and penetrate permeable 
aquifers yielding confined ground water. The water developed from 
most wells in this area contains some hydrogen sulfide.

One area where there is difficulty in developing ground-water 
supplies is about IK miles south of Port Orchard in sec. 35, T. 24 N., 
R. IE., and sec. 2, T. 23 N., K. 1 E., between State highway 14 and 
the canyon of Blackjack Creek. Three deep wells have been drilled 
in this area and permeable aquifers were encountered in none. Well 
24/1-2A1 was drilled to a depth of 189 feet (bottom of well approxi 
mately 81 feet above sea level); principally clay, silt, and fine sand were 
penetrated. At this well a small supply was obtained at ?, depth of 
about 65 feet, Well 23/1-2H2 was drilled to a depth of 325 feet 
(bottom of well approximately 35 feet below sea level): mostly clay, 
silt, and fine sand were penetrated. Well 23/1-2J2 was drilled to 
a depth of 369 feet (bottom of well approximately 29 feet below sea 
leve]; fine sand and clay were encountered beneath the till. The fine 
silt and clay encountered in these wells belong to the Puyellup sand 
and to the Kitsap clay member of the Or ting gravel, which are ex 
posed in the Blackjack Creek canyon immediately west of this area. 
Probably permeable aquifers of the Orting gravel underlie this area. 
Deep wells extending from 100 to 200 feet below sea level will probably 
be required to tap these aquifers.

POINT GLOVER AREA

This point of land about 5 miles northeast of Port Orchard is a 
popular rural residential area where there is considerable difficulty 
in obtaining adequate domestic water supplies, owing to the occur-
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rence of consolidated Tertiary sedimentary rocks. As mentioned in 
the section describing the occurrence of water in these rocks, they are 
generally unsuitable as a source of ground water, owing to then- low 
permeabilities and the poor chemical quality of the water obtained. 
Small springs that drain the thin mantle of till and outwr.sh that 
overlies the Tertiary rocks are utilized by a few families, but they 
have insufficient yield to serve as a source for a community supply. 

Any community water system or other large water user in this area 
will have to import water from a distance of 1% or more miles, as 
adequate supplies can only be obtained from permeable aquifers in 
the younger unconsolidated rocks. The 136-foot U. S. Navy well, 
24/2-16K1, about 1% miles south of Point Glover, obtains about 400 
gallons per minute. The water from this well is of good chemical 
quality (see table 7), and is believed to be obtained from advance 
outwash gravel. Similar production could probably be obtained 
from other wells in this area.

WATER IN THE WESTERN UPLAND

GENERAL

Ground-water developments on the western upland ere used 
chiefly for domestic pin-poses; but several large-capacity wells exist 
at the U. S. Naval Station near Bangor. All the developed aquifers 
in this upland are in the Pleistocene sedimentary formation.

Most of the wells are shallow dug wells that develop perched 
ground water from the till or overlying outwash materials. Most 
of the drilled wells pass through the till and obtain water from the 
underlying Puyallup sand or older formations.

The following sections describe the ground-water conditions 
existing in various parts of this upland.

CAMP UNION AREA

The Camp Union area is a small, sparsely populated distrct in the 
central part of the western upland (sec. 5, 6, and 7, T. 24 N., R. 1 W.). 
The land surface is underlain by a mantle of till which ranges generally 
from 30 to 40 feet in thickness. Existing drilled wells pass through 
the till and penetrate permeable sand and gravel aquifers of the 
Puyallup sand within 150 feet of the land surface. These aquifers 
now yield only domestic supplies but probably are capable of yielding 
larger supplies.

HOLLY AREA

Holly is a small community on the Hood Canal in the western part 
of the western upland. The data obtained concerning two deep wells 
indicate that there will be some difficulty in developing ground-water 
supplies in the area.
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Well 24/2W-17R1 (see tables 5 and 6), in the Andeiron Creek 
valley, at Holly, was drilled to a depth of 394 feet. It penetrated 
fine materials from a depth of 28 feet to the bottom of the well. The 
upper part of these fine materials belongs to the Kitsap clay member, 
which here may rest directly upon the Admiralty drift. This well 
was reported to yield only a small supply.

Well 24/2W-19A1 was drilled to a depth of 184 feet. It p-netrated 
chiefly clay and fine sand. The fine-grained character of the water 
bearing sand prevented the development of this well.

These tests indicate that other sources of supply should be con 
sidered before wells are drilled into the clays found at depth beneath 
this area.

Numerous small springs issue along the upper surface of the Kitsap 
clay member where it is intersected by valley slopes or the slope to 
the Hood Canal. Many of these could be developed to furnish 
satisfactory domestic supplies.

SEABECK LONE BOCK AREA

This area is on Hood Canal in T. 25 N., R. 1 W. Ground-water 
developments are chiefly small-diameter drilled wells that 3Tield 
domestic supplies.

The till sheet of the Vashon drift extends down the slope to Hood 
Canal. It can be seen along the beach in most of this area. Wells 
develop water from sand and gravel strata beneath the till. The 
aquifers are believed to belong to the Puyallup sand and yield ample 
quantities for domestic requirements. The wells generally "bottom" 
above an altitude of 60 feet below sea level. Several wells flow at 
the surface.

Well 25/1W-14F1, near Lone Rock, was drilled to a depth of 208 
feet. It penetrated clay and fine sand for its entire depth and was 
abandoned owing to insufficient yield. Similar conditions may exist 
beneath the ridge that extends northeast from this well because 
exposures along the sea cliff show the ridge to be underlain by fine 
sand and clay.

SCANDIA AEEA

The Scandia area is a small farming and residential area located 
along Liberty Bay in T. 26 N., R. 1 E. The area is mantled with till 
up to 60 feet thick. Ground-water developments are mostly shallow 
dug wells but a few deeper drilled wells produce water which is used 
for domestic purposes.

Logs of wells 26/1-27J2 and 34C2 (see table 6) show the till in this 
area to be underlain by as much as 138 feet of clay belonging to the 
Kitsap clay member. These wells develop water from gravel beneath
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the clay. Similar conditions were encountered in well 26/1-26A2 
located across Liberty Bay from Scandia.

Plate 3 shows a geologic section across the western upland in this 
area.

WATER IK THE CENTRAL, UPLAND

The central upland is a fairly thickly populated farming and resi 
dential area, a large part of which is supplied by municipal water 
systems (fig. 24).

The geologic structure that brings the Tertiary sedimentary rocks 
above sea level at Point Glover and in Bainbridge Island continues 
westward beneath the southern end of this upland. Tertiary sedi 
mentary rocks crop out in sec. 3, T. 24 N., R. 1 E. (pi. 1). In drilling 
well 24/1-12E2 these rocks were encountered at a depth of 220 feet 
and 694 feet of them penetrated without obtaining water. 2 These 
facts indicate that large supplies of ground water cannot be found at 
great depth below the southern end of the central upland, owing to 
the presence of Tertiary rocks.

Records of wells on this upland indicate that the materials under 
lying the till are generally fine grained. Aquifers are mortly sand 
strata, though some gravel has been encountered (logs of wells 25/1  
27N1, 24/1-12B1, 12F1).

Adequate screening or perforating and proper well development 
would be required in the development of irrigation or other large 
supplies from aquifers beneath this upland.

WATER IN THE NORTHERN UPLAND

Aquifers beneath the northern upland are all sand and gravel 
which have yielded only small to moderate supplies. Precipitation 
in this area is somewhat less than that in other parts of the county 
and may result in somewhat smaller recharge to the aquifers?.

Wells in the vicinity of Foul Weather Bluff, which is at the extreme 
northern end of the county, obtain water from a sand and gravel 
aquifer, most commonly penetrated at altitudes close to sea level. 
In drilling a 1206-foot test well for gas in this area (28/2-17M1), 
mainly sand and clay were encountered, except for a gravelly zone 
from 740 to 772 feet (table 6). Many of the sand zones above the 
gravel zone were water bearing.

Water from most of the wells in this area is high in dissolved 
mineral matter, and some of it has an unpleasant taste.

In most of the deep wells in the Eglon area, which is on the east 
shore of this upland, in and near sec. 34, T. 28 N., R. 2 E., permeable 
sand and gravel were penetrated slightly above sea level. In general,

2 This well when developed produced 25 gallons of water per minute from a sand and gravel stratum in 
the overlying Pleistocene materials.
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the till and the underlying Kit-sap clay member were penetrated 
before the permeable materials were encountered. Water levels are 
within 100 feet of the land surface in most places. Shallow dug wells 
in this area obtain small supplies from the till.

KINGSTON AREA

The Kingston area is a moderately populated farming district 
adjacent to the community of Kingston in the east-central part of 
the northern upland. Ground-water withdrawals are mainly for 
domestic use, chiefly from shallow wells that were dug into the till or 
underlying materials.

Well records and rock outcrops show the pre-till materials to be 
largely sand and clay. Well 27/2-26R2 was drilled to a depth of 
3.39 feet and bottomed at an altitude of about 314 feet below sea 
level. It was reported to have been drilled through only sand and 
clay for its entire depth. Well 27/2-25N1 at the Kingston ferry 
dock was drilled to a depth of 298 feet in fine-grained materials. It 
obtains water from a 6-foot sand stratum between 266 and 272 feet. 
This well, which was finished with a 0.010-slot screen and tested at 
about 50 gallons per minute, shows the capabilities of one of the sand 
aquifers in this area.

The water table lies at shallow depth under all the lowland areas 
in and adjacent to Kingston, but it lies more than 100 fe^t beneath 
some of the adjacent uplands (27/2-23G1, 23K1, 29H1).

Recharge to the aquifers in this area comes from precipitation 
falling in the immediate area and 011 the adjacent upland hills. Pre 
cipitation probably averages slightly less than 30 inches per year in 
this area.

Several wells per farm may be required to obtain ground water in 
quantities suitable for irrigation in this area.

WATER ON BAINBRIDGE ISLAND

Most wells on Bainbridge Island yield small to moderate water 
supplies, which are used principally for domestic purposes. Many 
are shallow, large-diameter dug wells which obtain perched ground 
water from the till or the overlying outwash materials. In general, 
drilled wells are deeper and are finished with open-bottcm or per 
forated casings. The aquifers of these wells are, in most places, the 
coarser sand strata and gravel lenses found in the Puyellup sand.

The southern end of Bainbridge Island is underlain by the Tertiary 
Blakeley formation of Weaver, which yields little or no ground water. 
A few wells in that area have yielded small supplies from thin deposits 
of glacial till and outwash that in places mantle the bedrock surface. 
Plate 3 includes a section across the island, showing the relation of 
this formation to the Pleistocene sedimentarv materials. This for-
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mation, or some unknown formation of Tertiary age, may have been 
encountered at depth in some of the deeper wells in the central and 
northern part of the island, but the well logs were not conclusive in 
this regard.

The island, in most other places, is mantled with a fairly thick 
cover of glacial till. Well logs and sea-cliff exposures indicate that 
the till is generally underlain by fine-grained materials, largely sand 
and silt, though some gravel strata have been encountered. In 
general, the more permeable aquifers are found at altitudes of less 
than 200 feet below sea level. Several wells have yielded moderate 
to large supplies at greater depths, but the available stratigraphic 
data indicate that considerable risk is involved in attempting such 
development.

The level of water is shallow hi most wells, generally within 100 
feet of the land surface. The level of water in wells tapping confined 
ground water is about the same as the water table.

Most wells drilled in the Eagledale district (sec. 35, T. 2f N., R. 
2 E.) obtain water from sand strata near sea level. Those strata are 
believed to belong to the Puyallup sand, and at present they yield 
supplies sufficient for domestic requirements. Whether those aquifers 
are capable of yielding supplies sufficient for irrigation or other large 
uses is not known. Depths to water in places exceed 100 feet.

Wells in the area around Winslow (sec. 26 and 27, T. 25 N., R. 
2 E.) obtain water from sand, or sand and gravel strata which are 
generally encountered at depths of less than 200 feet. Many of 
these aquifers are capable of furnishing small irrigation supplies.

Several wells on the upland in the Seabold district (sec. 33, T. 26 
N., R. 2 E.) have failed to obtain sufficient supplies for domestic use 
owing to the fine grain of the materials encountered. However, as 
most of these unsuccessful wells bottomed at altitudes above s°a level, 
the character and water-bearing properties of the materials lying 
below sea level is unknown. Many wells, located at low altitudes 
around the margin of this upland area, have obtained satisfactory 
supplies from sand and gravel strata within the first 100 feet below 
sea level. If the aquifers for these wells extend beneath the upland 
they could be tapped by deeper wells on the upland.

GROUND-WATER DEVELOPMENT AND POTENTIALITIES 

DEEP WATER WELLS

Because of the generally fine-grained texture and low permeability 
of deeper deposits on the Puget Sound basin, deep wells have not been 
very successful. In several of the successful deep wells, the casings 
are perforated at so many horizons that the location of the chief 
aquifer or aquifers is not known.
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In table 5, "Records of representative wells in Kitsap County," 
are described 28 water wells that were drilled to depths of 500 feet or 
more. The results obtained from these deep wells are s-immarized 
below.

TABLE 1. Summary of deep water wells, Kitsap Count}/, Wash.

No.

1

2

3

4

5

6

7
8
9

10

11
12

13

14

15

16

17

18

19

20

Well number

24/1- 12E2

-23B1

-23E1

-25E2

-25K1

-26K4

-33K3
-33K5
-33K6

-33L1

24/1-36F1
24/2-10R1

-17B1

-31A1

25/2-17C1

-26P1

-35H2

-35H3

-36 Nl

-36N2

Depth
U'eet)

914

748

2,000

1, 133

962

792

538
587
562

622

1, 101
1,700

620

1,006

910

761

500

813

604

1,403

Penetration 
below sea 
level (.feet)

654

728

1, 970

1, 098

872

692

418
487
452

597

921
1, 685

605

646

755

751

480

803

589

1, 388

Yield
(gpm)

25

1, 500

1 , 700

_^__-_

575

350
760
850

875

325

30

300

4

Results

Tertiary sedimentary rock? en
countered at 220 'feet. Well
abandoned because of small yield.

Well flowed seyeral thousand gal
lons a day, aquifer unknown;
well became clogged and was
destroyed.

Casing perforated from 160 to 1,315
feet; depth to chief aquifer not
known. Well used for standby
supply.

Reported to haye been backfilled
with grayel to 600 feet; casing
perforated from 437 to 1,111 feet.
Well in use.

Well was never put into production
because of low yield.

Casing perforated from 215 to 238
feet, and from 764 to 780 feet;
depth to chief aquife- not known.
Well in use.

Well in use.
Do.

Drawdown reported to exceed 200
feet at 850 gpm. Well in use.

Drawdown reported to exceed 66
feet at 875 gpm. Well in use.

Abandoned because of low yield.
Drilled in Tertiary sedimentary

rock for entire depth. Aban
doned because of low yield and
poor quality of water obtained.

Drilled in Tertiary sedimentary
rock for entire depth. Aban
doned because of low yield.

Casing perforated from 459 to 575
feet, and 627 to 647 feet. Aban
doned owing to inflow of sand
into the well.

Reported drawdown of 45 feet while
pumping 30 gpm. Well in use.

Depth to the chief aquifer in this
well is not known. Well in use.

Yield reported to be small. Well
not in use.

Depth to chief aquifer is unknown.
Well flows about 50 gpm and is
in use.

Furnishes small supply for domestic
use.

Abandoned because of small yield
and poor quality of water.
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TABLE 1. Summary of deep water loells, Kitsap County, Wash. Continued

No.

21
22

23

24

25
26

27

28

Well number

26/1-23A1
-32K1

-32M1

-36P2

-36P3
-36P4

26/2-34L1

27/1-12H1

Depth
(feet)

1,000
690

700

705

535
1,036

1,005

600

Penetration 
below sea 

level (feet)

800
395

400

691

516
1,015

997

520

Yield 
(gpm)

350

550

50

85
1, 750

Results

Abandoned, well never developed.
Reported drawdown of ?2 feet at

350 gpm. Well in use.
Casing perforated from 205 to 260,

280 to 320, and 350 to 570 feet;
depth to chief aquifer unknown.
Well in use.

Depth to chief aquifer not known.
Well in use.

Do.
Casing perforated from 179 to 222,

339 to 429, 584 to 631, 674 to
805, and 987 to 1,036 feet, and
well gravel packed for entire
depth; depth to chief aquifer not
known. Well in use.

Depth to chief aquifer not known;
well flows 25 gpm. Well used
for domestic supply.

Depth to chief aquifer is not known.
Well used for domestic supply.

Of these 28 wells, 10 have been abandoned owing to insufficient 
yield or excessive drawdown. In three of the abandoned wells, 
Tertiary sedimentary rocks are known to have been penetrated, and 
some of the others may have been also. Eighteen of the deep wells 
are in use. Of these, 8 are capable of yielding large supplies, 7 yield 
small to moderate supplies, and the yield of the remaining 3 is unknown.

It is inferred from the above data that considerable risk is involved 
in the construction of wells to great depths except in areas of known 
production from deep aquifers.

SPRINGS

Many springs and seeps exist throughout the county. They are 
the source of the base flow of all the surface streams, and through them 
a large part of the natural ground-water discharge takes place. Most 
of the springs are along the slopes to Puget Sound and the larger valleys 
at points or lines where the bases of permeable strata are intersected 
by the land surface, as along the Olalla Creek valley, where a spring 
line occurs along the top of the Kitsap clay member of the Orting 
gravel. Some springs are near the top of the valley slopes at the edge 
of the till sheet. These springs, which have a marked seasonal 
fluctuation, drain the thin mantle of soil and outwash that commonly 
overlies the till. Some springs are in the valley areas where confined 
water breaks through the confining stratum and discharges at the 
surface. The following tabulation gives a description of a few of the 
many springs in the county.
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SALT WATER CONTAMINATION

A knowledge of the relation between fresh and salt water is im 
portant to the proper management of well-water supplies in areas 
close to marine waters in order to prevent the encroachment of salt 
water into the aquifers. Fresh water, being slightly lighter than salt 
water, tends to float upon salt water, and the contact between the 
two may be termed the interface. The depth to which fresh water 
extends below sea level is dependent upon the difference in density 
between fresh and salt water, and the head on the fresh-water body. 
Both fresh and salt water can coexist in an aquifer with little mixing 
except at the zone of contact, which is also called the zone of transition. 
The zone of transition generally occurs along a surface where the head 
on the overlying fresh water equals the head on the underlying salt 
water; that is, a surface at which a column of the overlying fresh 
water would balance a column of salt water extending upward from 
this surface to sea level.

In longshore areas, the depth to this interface can be'calculated as 
follows :

7, th=    -

where A = depth to the interface below sea level, in feet
<=head on the fresh water body, in feet above sea level 
g= specific gravity of salt water

The specific gravity of the salt water in Puget Sound is about 1.022, 
which means that for every foot of head above sea level in this area 
there will be about 45 feet of fresh water below sea level.

In longshore areas where permeable materials extend to considerable 
depth, salt water will underlie the fresh water, and will extend down 
ward from the interface to the base of the permeable iraterials. 
Where several confined aquifers are discharging into the sea, the posi 
tion of the interface may be different for each aquifer because the 
heads may be different. Figure 18 is a diagrammatic section showing 
the relation between fresh water and salt water under water-table and 
confined ground-water conditions.

Under either water-table or confined conditions, encroachment of 
salt water will occur if the cone of depression or area of influence 
created by discharge of water from wells extends laterally over the 
zone of transition. The amount of encroachment in the Puget Sound 
area would be equivalent to about a 45-foot rise of the zone of transi 
tion for each foot of lowering of the fresh-water head.

Figure 19 shows how the discharge from a well can cause encroach 
ment of salt water into a water-table and a confined aquifer. In both 
cases a ground-water divide develops between the pumped well and
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FIGTJHE 18. Diagrammatic section showing relation of ground water to salt water under water-table and 
coiifined-ground-water conditions.

the sea. In the case of the water-table well, the lowering of the water 
table causes a rise in the interface, and a corresponding rise of salt 
water. Contamination could have been avoided by restricting pump 
ing to a rate at which the fresh-water head in the aquifer e,t the well 
is sufficient to keep the salt water depressed below the bottom of the 
well. In the case of the confined aquifer, the head at the ground- 
water divide that develops between the well and the see, must be 
sufficient to keep the interface below the base of the aquifer. When 
the head of the ground-water divide is lowered sufficiently, salt water 
will move into the aquifer along its base. The rate of encroachment 
will then be dependent upon the hydraulic gradient between the 
ground-water divide and the pumped well.

However, even before the head of the ground-water divide is lowered 
sufficiently to permit free passage of salt water into the aquifer, there 
will be encroachment along the seaward side of the divide, ard possible 
contamination of near-shore wells.

In either water-table or confined aquifers, encroachment of salt 
water and contamination of near-shore wells can be caused by a 
reduction of discharge from the aquifer, and a corresponding reduction 
of fresh-water head. The reduction in discharge could be caused 
either by a reduction in recharge, or withdrawals by wells.
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In Kitsap County, only two cases of salt-water contamination were 
noted. Those occurred in wells 25/2-26P2 and 25/2-35G1, on op 
posite sides of Eagle Harbor on Bainbridge Island. Vigilance is 
required in all large longshore ground-water developments to prevent 
further contamination, however.

WATER LEVELS

In most places in the county, the depth to water in wells is within 
100 feet of the land surface at the well. Figure 20 is a graph on which

500
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UJ

|
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UJ
Q

200

100

100 200 300 400 500

ALTITUDE OF LAND SURFACE AT WELL, IN FEET

FIGUEE 20. Graph showing relation of water levels in the deeper wells (100 ft.+) to altitudes of land surface 
at the wells. Diagonal lines represent planes of equal depth below land surface.

known and reported water levels in nonflowing wells more than 100 
feet deep have been plotted in respect to the altitude of land surface 
at the well. This figure shows that most of the water levels are be 
tween 50 and 100 feet in depth. Wells having greater depths to water 
are generally located near deep gullies or steep slopes to Puget Sound
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where natural ground-water discharge readily drains the shallower 
materials. Many of the wells that have depths to water less than 50 
feet are located at low altitudes.

FLUCTUATION OF WATER LEVELS

As stated previously, the water table or the piezometric surface is 
not a static surface, but fluctuates because of changes in the amounts 
of recharge and discharge. Several wells were measured periodically 
during the course of this investigation to determine the trend and 
approximate annual range in fluctuation. The hydrographs of three 
of these are shown on figure 21. In these wells, the annual range in 
water-level fluctuation is from 10 to 15 feet.
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The period of lowest water levels occurs in late autumn or early 
winter months. Many owners of dug wells reported that they have 
had to deepen their wells about the first of the year, as this was the 
time that water supplies were generally short, and the bottoms of the 
wells were most easily accessible. High water levels occur in late 
winter, spring, or early summer months, being dependent in part on 
the depth to the water table, and the permeability of the overlying 
materials. High and low water levels in shallow aquifers generally 
precede the highs and lows in deeper aquifers by periods as long as 
several months.

The period of low water levels in many wells corresponds in time to 
the accumulation of snow packs on the Cascade and Olympic Moun 
tains, and the high water levels often correspond in time to the periods 
of greatest snowmelt and runoff in the mountains. Thir fact has 
given rise to a widespread misconception that the ground water in 
Kitsap County is derived from snowmelt on the Cascade and Olympic 
Mountains. The great depth of the surrounding waterways of Puget 
Sound, and the general movement of ground water toward these 
waterways within the county, preclude any recharge from these 
sources. All recharge comes from precipitation falling on tH county, 
or on the adjacent parts of Pierce and Mason Counties to the south.

The hydrographs of a water-table well, a perched lake that lies in 
a closed depression, and a stream, are compared with the monthly 
distribution of precipitation on figure 22. Panther Lake, in sec. 31, 
T. 24 N., R. 1 W., and Blackjack Creek near Port Orchard show 
almost immediate response to the late autumn precipitation. The 
well however, does not respond until several months after the rains 
have commenced. The hydrograph of Panther Lake probably cor 
responds to fluctuations of shallow perched ground water; however, 
the magnitude of ground-water fluctuations would be somewhat 
greater.

The 19-year hydrograph of a 60)o-foot water-table well is shown on 
figure 23. This hydrograph shows the annual range of f uctuation 
to vary from less than three to more than eight feet, with the average 
about five feet. The range of the long-term cycle of f uctuation 
shown on this figure is about 15 feet. A low water level occurred in 
the winter of 1945, and highs occurred in 1934 and 1950. The low 
water levels during 1949 and 1950 were higher than the high water 
levels of 1942 to 1945. The upper curve on this figure shows the 
cumulative departure from a progressive 5-year average of precipita 
tion as recorded at Bremerton, which is only a few miles from this 
well. This curve closely corresponds to the long-term cycle of water-
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level fluctuation, and indicates that the long-term cycle in wr.ter-level 
fluctuations is a function of periods of excessive or deficient precipi- 
tion.

PERENNIAL, YIELD

The perennial yield of an aquifer or ground-water basin may be 
defined as the rate at which ground water can be continuously with 
drawn without detrimental effects. Withdrawals in excess of that 
rate will cause a lowering of the water table or piezometric surface to 
excessive depths, a reduction of base flow of surface stream?, and, in 
some places, encroachment of water of inferior quality.

1947 1948 1949 1950 1951

FIGURE 22. Precipitation at Bremerton, Wash., aurl hydrographs of Panther Lake, Blackjack Creek,
and well 23/1-2C2. 
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Figure 3 shows that the average annual precipitation in Kitsap 
County ranges from less than 20 inches in the northern par4: to more 
than 70 in the western part. Only a part of that precipitation reaches 
the water table, and only a part of that is available for ground-water 
withdrawal. On the basis of meager data the writer estimates that 
in areas having about 20 inches of precipitation, the perennial 
yield will be perhaps as much as % acre-foot per acre per year; in 
areas having 25 to 30 inches of precipitation, as much as 1 acre-foot 
per acre; in areas having 30 to 50 inches of precipitation, as much as 
1 to 2 acre-feet per acre; and in areas having 50 to 70 inches of pre 
cipitation, as much as 2 to 3 acre-feet per acre. However, the local 
geological situation, especially the presence of relatively thick im 
pervious capping layers, like the till, will reduce those estimates in 
many places.

At present, only a small portion of the available ground water is 
being withdrawn. The amount is likely to increase, however, and 
in a number of areas in the county the pumping might easily increase 
to or beyond the perennial yield. In order to provide a basis for 
proper administration by the State of the laws affecting the ground- 
water resources of the county, a minimum network of observation 
wells and precipitation and stream-gaging stations should be main 
tained. Data from these, together with data on ground-water with 
drawals, will provide basis for more refined estimates of the perennial 
yield of specific areas.

GROUND -WATER UTILIZATION

DOMESTIC SUPPLIES

By far the greatest number of wells in Kitsap County develop water 
for domestic use. The domestic use of water includes both household 
and farmstead use, and can be supplied by small-capacity wells. The 
average daily consumption for this type of development if probably 
less than 500 gallons per well.

MUNICIPAL SUPPLIES

All the towns and most of the larger communities are supplied by 
public distribution systems (fig. 24). The city of Bremerton has the 
largest system in the county. It utilizes both surface and ground 
water. Surface water from Heins Creek, and other small streams 
flowing off the Blue Hills, is collected by Gorst Creek and diverted 
into the system. Part of the flow of the Union River is diverted in 
sec. 34, T. 24 N., R. 1 W. and utilized. Besides these surface streams, 
six wells located in sec. 33, T. 24 N., R. 1 E. and part of the flow of 
Anderson Creek, a very small spring-fed stream in this section, are 
utilized. As all the wells are flowing, their natural flow is used through 
out the year, and the wells are pumped only when other supplies are
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PUBLIC WATER-SUPPLY SYSTEMS
9 Port Orchard

10 Poulsbo
11 Silverdale
12 Suquamish
13 SunnyslopeKingston

6 Indianola-Kitsap 14 Tracyton
7 Manchester 15 Winslow
8 Port Gamble

O L Y M P l-'C 

PENINSULA

BREMERTON
2

10 10 Miles

FIGUEE 24. Map of Kitsap Comity, Wash., showing areas supplied by the larger public water-supply
systems.

short. Figure 25 shows the amount of ground water utilized by the 
Bremerton system during the years 1947-49. The divers'on from 
Anderson Creek is included in the amounts shown on this figure, as 
the diversion from Anderson Creek represents essential]; 1' spring 
discharge.
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1947 1948 1949

Fir.tTRE 25. Ground-water consumption "by the city of Bremerton, Wash., 1947-49.

Information concerning many of the smaller water-distribution 
systems is tabulated below; the locations are shown on figure 24.

TABLE 3. Public water-supply systems 
[Data from State Department of Health, and water-district authorities

Water-supply system

Burley

Source of water

Well__
Well_____ ____________

Wells-___--_____-_--_

Well_________________

Wells_ __ _ ___ __

Spring- -
Wells________________
Well.. ______________

Well.. __._.______.___

Storage 
capacity 
(gallons)

200, 000
8, 500

125, 000
70, 000
35, 000
43, 000

400, 000
250, 000
165, 000

80, 000
228, 000

25, 000
50. 000

Population 
served

1, 500
60

532
343
700
450
500

3, 275
1,275
1, 500

825
400
400
600

Approximate 
average 

consumption 
(gallons per 

day)

120, 000

40, 000
15, 000

30, 000
250, 000
860, 000

70, 000
70, 000
35, 000

25, 000
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INDUSTRIAL SUPPIIES

There is only limited utilization of ground water for industrial use 
in the county, as most industries rely on municipal supplies. The 
U. S. Navy, which operates several industrial installations in the 
county, is the largest industrial user of ground water. The installa 
tions of Manchester, Keyport, Bangor, and Bainbridge Island all 
utilize ground water. The Puget Sound Naval Shipyard obtains 
water from the city of Bremerton but has a large capacity well (24/1  
23E1) for standby purposes.

Other industrial users of ground water include the Commercial 
Ship Repair Co. at Winslow (25/2-26P1), the West Coast Wood Pre 
serving Co. at Creosote (25/2-35H2, H3), and the Callisoii's Evergreen 
Co. at Port Orchard (24/1-26K2). The overall use of ground water 
for industrial purposes in the county is small compared to domestic 
and municipal uses.

IRRIGATION SUPPIIES

It is the general opinion among agriculturalists that the proper 
addition of about a foot of water per year to areas in western Washing 
ton will at least double the yield of summer and fall crops and increase 
pasturage by an even greater amount. It has been estimated that 
under these conditions a minimum, yield of about 5 gallons of water 
per minute per acre under irrigation should be available. The follow 
ing table shows that the typical farm in Kitsap County ranges in size 
from 10 to 29 acres.

TABLE 4. Number and size of farms in Kitsap County, Wash.

[Data from U. S. Census of Agriculture, v. 1, pt. 32,1945]

Size of farms (acres)

Under 3 _ _ ___ _ _____ ______
3 to 9 __ ___________ _ _ __ ______
10 to 29 _ ____ _ _ __
30 to 49 _ _______ _ _ __ _ _ _ _
50 to 69 __________________________
70 to 99 __ _ _
100 to 139_______ __________ _ _____
140 to 179_________ ________________
180 to 219_ _ ____________________
220 to 259_______________ ___ .___
260to379__. __ __
380 to 499 .___ _ _ ______ ______

Total_-_ _-_-___-___-______-_

Number of farms 
(1940)

18
563

1,061
278

70
62
26
13

5
3
3

2, 102

Number of farms 
(1945)

109
464
810
203

63
63
27

9
2
5
3

1,758

All land in farms 
(axes) (1945)

163
2,596

12, 425
7,492
3, 546
5,062
3,062
1,420

378
1, 195

823

38, 162
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Such average-sized farms, if completely under cultivation, would 
require wells having minimum capacities of 50 to 145 gallons per 
minute. Larger farms would require proportionally greater amounts 
of water. At present there is very little irrigation with ground water 
in Kitsap County.

ECONOMIC FEASIBILITY OF IRRIGATION WITH GROUND WATER

The economic feasibility of developing irrigation water from ground- 
water sources is dependent upon many factors. Pumping cost, an 
important factor to be considered, will be dependent upon the depth 
to water and the specific capacity of the well. A well that is econom 
ically feasible to pump for the irrigation of an intensified crop may be 
uneconomical to pump for irrigation of a field crop. Often, though, 
irrigation may mean the difference between having and not having 
a crop.

METHODS OF DEVELOPMENT

One of the first sources of ground water for irrigation to be con 
sidered is the existing supply. It was found during the course of 
this investigation that practically none of the domestic v^ells had 
been adequately tested for capacity. Many of these might be 
satisfactory for the development of moderate irrigation supplies.

If irrigation is being considered and existing supplies are found to 
be unsuitable, a new well may be necessary. If a large yield is 
required it may be advisable to drill a small-diameter test v^ell prior 
to the construction of a production well. To obtain the most data 
possible, the test well should be accurately logged as to depths and 
thickness of fine- and coarse-grained materials, and each promising 
aquifer should be tested. When it is known from what depths 
sufficient supplies can be developed, the test well can be enlarged to a 
larger diameter, or another well can be drilled nearby. A screen of 
proper slot size, or an adequately perforated liner, can then be in 
stalled in the water-bearing zone and the well adequately developed. 
If in the test well sufficient permeable materials are not encountered, 
the casing can be reclaimed and the owner will not lose the higher 
cost of an unsuccessful larger diameter well.

In some places several wells may be required to irrigate a given 
tract of land. The stratigraphic data indicate that in many places 
it may be wiser to develop several shallow wells each yielding 50 to 
100 gallons per minute rather than attempt construction of one well 
to great depth in the hope of obtaining a larger supply.
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CHEMICAL CHARACTER OF THE GROUND WATER

Precipitation consists of water distilled by nature. It generally is 
low in dissolved mineral matter, usually having absorbed only small 
quantities from the air. Precipitation that flows over or enters the 
ground dissolves mineral matter from the soil and rocks with which it 
is in contact. The amount and kind of dissolved minerals determine 
the water's hardness, alkalinity, corrosiveness, scale-forming proper 
ties, and other chemical characteristics.

In general, most of the ground water in Kitsap County is low in 
dissolved minerals and is satisfactory for domestic, irrigation, and 
most industrial uses.

A number of 4-ounce water samples were collected, of Hiich 383 
were tested for hardness and 390 for chloride content. The results 
of these tests are given with the records of representative wells in 
table 5. Thirty comprehensive chemical analyses of ground water 
are given in table 7. Analyses were made by the U. S. Geological 
Survey, U. S. Navy, and commercial laboratories.

HARDNESS

The soap-consuming property of water is known as hardness. It 
is the calcium carbonate (CaCO3) equivalent of calcium, magnesium, 
and other individually determined cations having similar soap- 
consuming and encrusting properties. The following tal.xl e shows 
the hardness scale that is generally used l>y the Geological Survey.

Hardness scale in use by the U. S. Geological Survey

Hardness as CaCOs (ppm)

0-60_ ________ __ _ __ ___________ __ _______ __ _________ ____
61-120_ ______ _____________ __ _____________________________
121-200____ __ ____ __ __________________________________
Above 200 _____ _ ___ ____ ____ __ _______ _ _ _____

Degree of 
hardness

So*t
Slii-htlv hard
Hr.rd
Very hard

A total of 383 ground-water samples from Kitsap County were 
tested for hardness by the soap or the versenate method. Of these, 
248 had a hardness of less than 60 parts per million and were classified 
as soft, 119 were slightly hard, 9 were hard, and 7 were very hard. 
Of the 30 additional samples listed in table 7, 7 were soft, 19 were 
slightly hard, 2 were hard, and 2 were very hard.

Six of the eleven samples that were classified as very hard were 
from wells in the extreme northern part of the county. The hard 
ness of the ground water reflects the relative abundance of calcareous 
and magnesian minerals in the Pleistocene sediments in that area.

It should be noted that most of the comprehensive chemical analyses
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(table 7) were made of samples taken from deep industrial and 
municipal wells, whereas the other hardness determinations were 
chiefly from shallower domestic wells. The difference in the pro 
portion between the soft and slightly hard waters of these two groups 
seems to indicate that there is some increase in hardness with depth.

CHLORIDE

Practically all ground water contains a certain amount of chloride 
because most of the chloride salts are readily soluble. Chloride tests 
were made on 390 ground-water samples collected throughout the 
county. Of these, 340 had a chloride content of 10 parts p°r million 
or less, and only 5 had more than 100.

The recommended limit of the Public Health Service (1946) for 
chloride in drinking water is 250 parts per million. However, water 
having a higher chloride content is widely used in areas of the country 
where better water is not available. According to Scofield (1933), 
the chloride content of irrigation water should not exceed 355 parts 
per million, as a greater concentration may be injurious to most crops.

IRON AND MANGANESE

Ordinarily, iron occurs in ground water in low concentrations. 
It remains in solution and the water is clear until exposed to the 
oxygen in the air, whereupon the iron is oxidized to the ferric state 
and precipitated as the hydroxide (Fe(OH) 3) or oxide (Fe2O3). 
This precipitate causes the brownish or reddish stains thai, occur on 
porcelain fixtures, laundry, and other materials with which the water 
comes in contact.

The United States Public Health Service recommends that the 
concentration of iron (or iron and managnese together) be kept under 
0.3 part per million. Water having a greater concentration is not 
injurious to health but will generally be unsatisfactory, owing to 
staining.

Of the 30 samples for which iron was determined (table 7), 11 had 
concentrations greater than the amount recommended for satisfactory 
domestic use. This appears to be a much higher proportion than 
apparently occurs in the shallower domestic wells of the county, on 
the basis of reports of water users.

Manganese when present in water in even small concentrations 
has staining characteristics similar to those of iron except that the 
stain is black. Of the 14 manganese determinations given, half 
showed zero concentrations and half showed at least a trr,ce; of the 
latter, 4 were high enough to cause staining.

Most iron- and manganese-bearing waters can be treated so that 
they will become satisfactory for domestic use. This is usually 
accomplished by aeration and filtration. Aeration exposes the
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water to the oxygen of the air, and the iron and manganese are 
largely precipitated. The water is then passed through a filter, 
commonly sand or charcoal, where the precipitate is removed.

Iron-bearing waters can become contaminated with colonies of 
iron-depositing bacteria. Their accumulation and decomposition 
may result in clogging of water pipes and in giving the water a bad 
taste and odor. Such contamination may necessitate the removal 
of iron before the water enters the distribution system.

FIAJORIDE

According to Dean (1936), if water that has a fluoride content in 
excess of 1 part per million is used for drinking during periods of 
tooth development, chalkiness or brown mottling of the tooth enamel 
may result. However, if small concentrations of fluoride are used at 
such times, the teeth tend to become permanently resistant to 
decay (Dean, 1938). Use of water containing fluoride after the 
permanent teeth are formed is believed to have comparatively 
little effect 011 teeth. Nine fluoride determinations are given in 
table 7. These ranged from 0.0 to 0.3 part per million.

GASEOUS IMPURITIES

Many of the deeper wells of the county yield water that has a 
noticeable odor of hydrogen sulfide gas (H2S), commonly called 
"rotten-egg gas." The source of this gas probably is the peaty 
materials that occur in some zones of the older Pleistocene sedimentary 
materials. Simple aeration of the water is an effective method of 
removing hydrogen sulfide.

A few wells were reported to have produced small quantities of gas 
diiring their construction. Methane (CH4), or marsh gas, f,nd other 
gases are commonly produced by decomposing peat or woody mate 
rials, and persons digging or constructing wells should take pre 
cautions to prevent accidents that might be caused by accumulation 
of gas in unventilated places.

OTHER DETERMINATIONS

The acidity or alkalinity of water is expressed as the pH factor, 
which is the logarithm of the reciprocal of the hydrogen-ion concen 
tration and indicates the relative concentration of the hydrogen ion 
(H+) and the hydroxyl ion (OH~). The pH scale theoretically starts 
at 0, at which a solution would be a strong acid containing 1 gram per 
liter of ionized hydrogen, and extends to 14, at which it would be a 
strong alkali containing 17 grams per liter of the hydroxyl ion. Water 
having a pH of 7 is neutral. Water having a low pH is coirosive to 
tanks and pipes. Most water having a high pH is scale forming.

The pH was determined for 27 of the water samples listed in table 7.
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Of these, 25 had a pH above 7 and thus were slightly alkaline. Two 
had a pH slightly below 7.

The amount of dissolved mineral matter present in water can be 
indicated in several ways. These include the measurement of the 
electrical conductivity of the water, the determination of the total 
equivalents of anions (negative ions) or cations (positive ions) present, 
or the gravimetric measurement of the dissolved solids.

The United States Public Health Service recommend 500 parts per 
million as the maximum permissible limit of "total dissolved solids" 
in satisfactory drinking water (1,000 permitted if better wr.ter is not 
available). Concentrations of dissolved solids are reported for 29 
samples in table 7. Of these, 24 are below 200 parts per million, and 
only 1 sample of slightly brackish water from well 28/2-22B1 exceeded 
1,000 parts per million.

Silica is present in small amounts in practically all ground water. 
When present in the higher concentrations it may contribute to the 
formation of hard boiler scale. The amounts of silica listed in table 7 
range from 13 to 50 parts per million. These higher concentrations 
may indicate a tendency to form boiler scale.

SUITABILITY FOR IRRIGATION

A diagram for classifying irrigation water as to quality (see fig. 26) 
from the standpoint of percentage of sodium and dissolved solids was 
devised by Wilcox (1948). The percentage of sodium plotted against 
the concentration of dissolved solids on this diagram indicates the 
suitability of the water for irrigation purposes, so far as those char 
acteristics are concerned.

The percentage of sodium is calculated from the sodium, potassium, 
calcium, and magnesium contents, expressed in equivalents per mil 

lion, according to the formula ^  ^ . ,-/ . ^ f ^percent sodium. 
' to Na+K+Ca+Mg

To convert parts per million to equivalents per million for the 
constituents, divide sodium by 23, potassium by 39.1, calcium by 20, 
and magnesium by 12.2.

Twenty analyses of ground water from Kitsap County have been 
plotted on this diagram. They all fall within the "excellent" classi 
fication except the sample from well 28/2-22B1, which falls in the 
"permissible to doubtful" category. As most of the sodium contents 
were computed rather than determined, they include the sodium 
equivalent of the small amounts of potassium that doubtless were 
present in the samples. Thus, the actual percentage of sodium is 
slightly lower than the calculated percentage indicated.

The water classified as doubtful (28/2-22B1) might safely be used 
in areas of well-drained permeable soil that receive large amounts of
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TOTAL CONCENTRATION OF DISSOLVED SOLIDS, 
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Figure 26. Diagram for classifying irrigation water as to quality from chemical analyp's (after 
Wilcox). Points indicate quality of tested ground-water samples from Kitsap County, Wash.

seasonal precipitation. Such precipitation would tend to dissolve 
and flush out the soluble salts that accumulate during season when 
irrigation is required.

Boron (B) is another constituent of ground water that is required 
by plants in very small quantities, but is toxic and injurious to plants 
in concentrations even slightly above the optimum (Wilcor, 1948).
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A concentration of boron as low as 1 part per million in irrigation 
water may be injurious to the boron-sensitive crops. No boron 
determinations have been made of ground-water samples coHected in 
Kitsap County, but no boron damage is known to have occurred in 
irrigated crops and gardens.

TEMPERATURE

Ground water has a nearly constant temperature, which in the first 
200 feet below the land surface closely approximates the me.f,n annual 
air temperature. Water that occurs at depths usually shows an in 
crease in temperature that corresponds to the increase in earth temper 
ature with depth. The measured range of ground-water temperatures 
in Kitsap County was 48°-52°F.

TABULATED WELL DATA

During the course of this investigation, more than 1,200 v^ells were 
examined. Information concerning 1,146 of these is listed in table 5. 
Of these, 565 were dug, 570 were drilled, 5 were jetted, 2 were bored, 
and 1 was driven. Three deep oil test wells also are listed.

The dug wells in the county greatly exceed in number those con 
structed by other methods. More attention was given to the collec 
tion of data concerning drilled wells, hence a higher proportion of 
the drilled wells is described. The shallowest water well described 
is a 5.4-foot dug well (22/1-12D1), and the deepest is a 2,000-foot 
drilled well (24/1-23E1).

The average depth of the dug wells described is 29 feet, of the 
drilled wells, 177 feet, and of the jetted wells, 332 feet. The great 
average depth for the jetted wells, of which there are only a few, is 
due to the depth of the jetted wells in the Burley artesian basin.

Logs of 221 wells are given in table 6. These were collected from 
well drillers, diggers, owners, and operators.
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1 18 GEOLOGY AND GROUND-WATER RESOURCES, KITSAP COUNTY, WASH.

TABLE 6.   Materials penetrated in representative uieUs in Kitsap County, Wash. 

Well-numbering system explained in text (p. 3). Tentative stratigraphic designations by J. E. Scova

Materials Thickness
(feet)

Well 22/1W-11J1

Union Oil Co. Altitude about 390 feet. Drilled by L. B. Richardson, 1949.

Depth
(feet)

Vashon drift: 
Till: 

"Hardpan"_________________________________________________
Clay, yellow, and gravel_________________________________________

Puyallup sand:
Clay, sandy._________________________________._____.__________
Sand, 12ft. of water.____________________________________________
Clay, sandy, dry ______________________________________________
Sand, gravel, and clay, dry_._.._________________________________
Clay, sandy, yellow. ________________________________________________
Sand, gravel, and clay___________________________________________
Clay, sandy, yellow_.-__-.._-_..____...________._________________

Orting gravel: 
Kitsap clay member:

Gravel, cemented..._____________________________________________
"Hardpan"______________________________________________________
Clay, sand, and gravel__.___.____________________________________
"Hardpan"__________________________________________________________
Clay, sandy red.____________________________________________________
Clay, sandy, gray...____________________________________________
Sand, coarse, and gravel_______________________________________________
Clay, sandy, brown, and gravel_________________________________
"Hardpan"_________________________________________________
Clay, yellow, and gravel______________________________________

Lower member: 
Sand, coarse, and gravel...________________________________________
Gravel--.---..-__-_________---_---_-----_._-._____________________
Clay, sandy.,___________________________________________________
Clay, sand and gravel-________________________________________________

Casing, 6-inch, set to 352 feet; perforated from 2SO to 290 feet.

Well 22/1-1M2 

E. P. Berle. Altitude about 40 feet. Drilled by Tacoma Pump Co., 1942.

Soil and alluvium. ____________________________________________________
Puyallup sand:

Sand and clay.__________________ _ __ _______ _ ____________
Clay (?),hard______ ___________________________________________________
Sand and gravel, heaving____________________________________________

Casing, 6-inch, set to 62 feet.
Well 22/1-1N1

T. L. Ferguson. Altitude about 25 feet. Jetted by T. L. Ferguson, 1946.

Recent alluvium:
Sou.__._-._____ ______________________________________________________
Clay, yellow________.______________________________________
Clay, blue_______________________________________________________
Clay, blue, with sand...__________________________________________
Sand and pea gravel, water-beariiig__________________________________

Orting gravel: 
Kitsap clay member: 

Clay, blue_______________________________________________...
Lower member:

Sand and gravel, water-bearing, artesian flow under 3 pounds pressure. _ 
Gravel, coarse, and blue clay..___ ____ ____ ___ _____ ________________

Admiralty drift:
Clay, blue___________________________________________________
Clay, hard..--_-___-_-__________________________________________
Clay, blue, with fine sand_________________________________________
Sand, fine, hard._______________________________________________...
Clay, hard.---___-.___________________________________________
Sand, water-bearing, artesian flow under 49 pounds pressure...-_-_____

10

16

2*1 
4

110
3

20fi 
6 

11 
fi

Casing, 2-inch, set to 200 feet.



GROUND WATER 119

TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feet:

Depth 
(feet)

Well 22/1-2D1

L. S. Gross. Altitude about 300 feet. Drilled hy L. Stoican, 1950.

Vashon drift:
Till: 

"Hardpan"______.________.______________________________ 18 IS
Advance out wash: 

Sand and gravel__________________________________________ 10 28
Kock________________________________________________ 2 30
Gravel, coarse__.__..______________________________________ 10 10
Sand, coarse.______...__...____._________________________ 12 52
Gravel, fine...____.   ..._.__...___-__......_________________ 14 66

Casing, 6-inch, set to 66 feet.

Well 22/1-3R3 

W. H. Hall. Altitude above 235 feet. Drilled by Service Hardware Co.

Vashon drift and Puyallup sand:
Soil-...-.-.-   .. .__-__--   -  __--______-_______________- ___
Sand. _________________.______-___________________________
Sand and fine gravel _..__..._- ...______._________
Clay and sand______-._______________________________
Gravel, coarse_-_____.__._____._._____-__.... _____

Casine, S-inch, perforated from 99 to 108 feet.

Well 22/1-8H1 

W. M. Nearhoff. Altitude about 305 feet. Drilled by T. G. Philpott, 1948.

Dn<r, no record..___...____...___-____--__-______.-_____
Puyallup sand:

Sand, fine. --   ---   -  - _   .__     ._______________. 19 j SO
Sand, coarse, and gravel -____________-__________________ 10 90
Sand, fine_________________.________________________ 10 100

Casing, 6-inch, set to 80 feet: screen below.

Well 22/1-10M2 

V. Kieffer. Altitude about 335 feet. Drilled by L. B. Richardson.

Soil and alluvium...   ___.____________--______-_______
Vashon drift:

Sand.....                           .         .-.
Till:

"Hardpan"___...____     _____  _-___..__________---___----__
Puyallup sand:

Sand..-.   ____--__.-___--_-..______________________ __  _-.   .

Casing, 6-inch, set to 123 feet.

Well 22/1-12D2 

E. Knapp. Altitude about 25 feet. Jetted by T. L. Ferguson.

Recent alluvium:
Soil ._-      _     _   ___   ____  ____  _        __- 2
Clay, blue__________________.________ ___________________________ 5
Sand and gravel, water-bearing..______________ ______________________ 30 37
Clay, blue, and gravel.______________________________________________ 9 46

Orting gravel: 
Kitsap clay member: 

Clay-blue...     _     _   .     _     _             13 I 59

18

63
123



120 GEOLOGY AND GROUND-WATER RESOURCES, KITSAP COUNTY, WASH.

TABLE 6. Materials penetrated in representative ivells in Kitsap County, Wash.-
Continued

Materials Thickness 
<fcet)

Depth 
(feet)

Well 22/1-12D2 Continued

Orting gravel Continued 
Lower member:

Gravel and sand, water-bearing, artesian flow under 3 pounds pressure- 
Clay, blue, hard._________________________________________________
Gravel, fine, water-bearing, artesian flow under 7 pounds pressure._____
Gravel, with sand and clay -_.-____.____-_________--__..__...__.
Sand, fine, with soft clay.____________________________________________

Admiralty drift:
Clay, blue, hard________________________________________________
Sand, muddy... _________________________________________________
Sand, gray, fine, hard.. _______________________________________________
Clay, blue,hard___________________________________-.___._______-___

Admiralty drift:
Sand, water-bearing, artesian flow under 46 pounds pressure_________

Casing, 2-inch, set to 343 feet.

Well 22/1-12R2
A. Stiner. Altitude about 120 feet. 1934.

Soil....  -     -- -    _   _____-___   __._-._.-.-   -_---   _
Vashon drift:

Sand..  -       -_ - ...--____-. ______-__ __-____--___--__ _
Till: 

"Hardpan"__________________________________________________________
Advance ontwash: 

Sand and gravel.._____________________________.-___-__.___-___

Casing, 30-inch, set to 18 feet.

Well 22/2-6B1 
H. G. Chrisman. Altitude about 325 feet.

Recent alluvium and Vashon drift:
Soil and alluvium-_.-.-.-_--.-___--__..____..____-_______--__--.-._--

Recessional outwasn:
Clay, sandy._.._______________________________________________
Gravel, coarse___--__-__-.__________________________________________

Till:
"Hardpan"_______________________________________________

Casing, 30-inch, set to 19 feet.

Well 22/2-8E1 

M. R. Mercer. Altitude about 365 feet. Dug by owner. 1949.

Vashon drift:
Soil, sandy..___-____-_--____._____________._.____.-_____...-...-

Till:
"Hardpan"_________________________________________________

Advance outwash:
Gravel... __.______.._____._____________________________

Puyallup sand:
Sand. __        --         .-.._   _.  .-.      
Gravel, water-bearing...___________________________________....

Casing, 30-inch.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feet)

Depth 
(feet)

A. Jessen. Altitude about 390 feet.
Well 22/2-8M1

Vashon drift:
Soil, sandy..-.._.________ .-----______._._______.__.__.--..

TiU: 
"Hardpan"__.___._.___.._______._-._____________.__,._-_.

Advance outwash: 
Gravel, coarse.._______________.   ___...------_.______...

Puyallup sand:
Clay (?),hard.____._    _..___...   __.__    ___.__._.      
Sand, fine..._______......_____..___-..-____ ._-

Casing, 48- to 36-inch.

Well 23/1W-1P1

Eodeo Inc. Altitude about 400 feet. Drilled by A. L. Nicholson, 1949.

Vashon drift: 
Eecessional outwash: 

Sand and gravel..-.______.__--------_.._-._.._._....
Till(?): 

"Hardpan"..,._-..__-------_.___-----------___--_--__-__
Puyallup sand:

Sand, water-bearing.-. ---- -_-______________ __.--.-
Clay, yellow -------_-__.---._-___.___-_-_---------

Well 23/1W-10D1

B. M. Short. Altitude about 160 feet. Drilled by T. G. Philpott, 1949.

Soil..    __     _       _ _           -
Vashon drift: 

Gorst Creek outwash:
Clay and sand, with some gravel--   _---_-____-_-_.__.-_--_. 
Clay, blue_______-_______-_-_-__.__-_____-._.._- 
Sand, fine, water-bearing_____________._.   .. .-...-__
Clay, blue____.-__.___-___...___......______..   
"Quicksand"--..--.--__-_-_-.-._------________.-_-
Sand, with some gravel_--_-___-__________-   ___-
Sand, medium to coarse____ - ____  . _ - ___ -________ .

Casing, 6-inch, set to 116 feet.

Well 23/1W-10E1 

H. E. Dittman. Altitude about 135 feet. Drilled by T. G. Philpott, 1948.

Soil-..- . _________ _  __ _ _
Vashon drift: 

Gorst Creek outwash: 
Clay, yellow_____--_-___-_  ___.__._-__...._._-
Sand, fine.____  _____-----___.___--_____._.___.
Sand, blue, fine__._____..______._._-___________
Gravel, water-bearing._.____________--_.____-__.____
"Quicksand"____-_____-.-___._________-..____
Sand, water-bearing.__________ _ ____ _ ________._......

4

35

40

150
151

84
106
116

44
65
84
90

145
146

Casing, 6-inch, set to 145 feet.



122 GEOLOGY AND GROUND-WATER RESOURCES, KITSAP COUNTY, WASH.

TABLE 6.   Materials penetrated in representative wells in Kitsap County, Wash.  
Continued

Materials Thickness
(.feet)

Depth
(feet)

Well 23/1W-11J1

Kitsap County Airport. Altitude about 430 feet. Dug by E. Kirkland, 1938.

Vashon drift:
Recessional outwash: 

Gravel and boulders....__-_-- ____-_-___-__ ______-_____ _____-_____._   _ 45
Puyallup sand:

Sand, gray, hard-..---. -   _   --   _     -_-   __-  _-------------- 40
Gravel, water-bearing.-__________ _ ____________     __   ____
Sand, hard, some pebbles..._______________________________________________ 18
Gravel and sand.___________ ________ _ ___     __    ____   ___._ 15
Sand, fine..---.___-.__..-----------________    -   ___     _   _ 5

Casing, 48-inch.
Well 23/1W-12C1

H. Earl. Altitude about 435 feet. Dug by owner, 1941.

Puyallup sand:
Sand and gravel___-._--   _-   -_ _._ _ _   _______.____
Gravel, cemented.---   ---_-- ----- ----   -_---_   -- - _-_-- -_- -
Sand and gravel, water-bearing_____ ___   _ _   _     ___..-._

Casing, 48-inch, set to 140 feet.
Well 23/1W-12D1

Bremerton Trap and Skeet Club. Altitude about 430 feet. Drilled by N. C. Jannsen, W9.

Dug, no record .   ______ ___ _ __________ __ _ ______.   _ ._. 40
Puyallup sand:

Gravel and sand______-__.________.______.________... 35
Sand, tight ..----------------    -------   -   -   -     -  15
Sand, loose.  _----- -   - -- ____ _______._-._.__._--...- 17
Gravel, dry._-----   --           _ --   --   _  -.--_--_.    .._ 5
Gravel, water-bearing._____._______.__.______ ___... 4
Sand.. - --    --_----.------   - -   -     -           --- 15
Gravel, water-bearing.__._.____._____._.___.--.-------_- 9
Clay, sand, and gravel___._ ________._-.___..-.___. .. 23

Casing, 6-inch, set to 163 feet.
Well 23/1-1E1

R. S. Frees. Altitude about 330 feet. Drilled by H. Osborn, 1947.
.

Vashon drift: 
Recessional outwash:

Clay..    -         .-.    .-.       . -- .    .     15 
Sand--        ---         --   -               

Till:
"Hardpan" and cemented gravel.-._.--._.__-_  _   _ __..  

Puyallup sand:
Sand, fine..----_-_.._...______..____._-.._.._. .___.._
Clay, blue..   --   -   - -                   22
Sand and gravel ___________ ____-._._________..__..__ -____..--_----- _- 2

Casing, 6-inch, set to 136 ieet
Well 23/1-2A1 

Ranch Restaurant. Altitude about 270 feet. Drilled by L. Stoican.

Vashon drift:
Soil..                                             10

Till: 
"Hardpan"___--_   _     ___---   _______     _   _  ___________ 45

Orttag gravel- 
Kitsap clay member: 

Clay, blue, silty                __                 _ 39
Sand, fine, silty...                 _-    -   _   --        95

45

85
112
130
145
150

137
137 1
140

40

75
90

107
112
116
131
140
163

15
20

104

112
134
136

94
189

Casing, 6-ineh, dynamited at 65 feet.
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TABLE ... Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness
(feet)

Depth
(feet)

Well 23/1-2E1

F. Fischer. Altitude about 270 feet. Drilled bv A. L. Nicholson.

Vashon drift:
Recessional outwash: 

Sand and graveL__-----___------___-----_.--_-____.---_ --------.__--.
TiU: 

"Hardpaii"__________________ _______________________
Puynllup sand:

Clay, blue .-_--_---_-----_-------_-----__--------------__----------.
Sand. fine...----___-----____-----___----___------_------___---------.

Casing, 6-inch, set to 293 feet.
Well 23/1-2J1 

O. Ramsey. Altitude about 315 feet. Drilled by A. L. Nicholson, 1949.

Vashon drift:
Recessional out\vash:

Sand and gravel--------__-----___ ____________-__.____ ____ __
Til!:

"Hard pan"_--------__________ _________ _____________ ___________
Clay...  --_-   -   _-___--_   -_---_---- _____ _--____

Advance outwash:
Gravel..____________ _______________ _.______. _____________

C'ls'ng. 6-infh, set to 76 feet.
Well 23/1-2M1 

II. D. Baucom. Altitude about 280 feet. Drilled by O. E. Erdman,

Vashon drift: 
Till and outwash: 

Sand and gravel--------------------- __   -___   -_____. -__    
Puyallup cand:

Sand, fine..---____________________________________________________
Orting aiavel: 

Kitsap clay member- 
Clay, blue _________________________________________________________

Well 23/1-3E1 

H. C . White. Altitude about 320 feet. Drilled by T. Q. Philpott. 1919.

Vashon drift: 
Outwash - 

Soil and sand_----_----_____---____---_____-_____-_--_.__ __-_-___-
Puyallup sand:

Sand and eravel____-___-__ __-______--_-_______-_____---____--_-____
Sand and layered clay-------__----_-__-----._-------_-.-------------
Sand and silt-_---__-_-__-__--_____-___--____-_--
Sand and graveL___----___ ________._______._______.^_____-.^_____-_

Casing, 6-inch; well dug to 124 feet.
Well 23/1-3K1 

L. Stack. Altitude about 220 feet. Drilled by A. L. Nicholson, 1945.

Vashon drift: 
Recessional outwash:

Sand..-.-_______-__-_____--_ __-___-____-_-_____^____-.____- .
Till:

"Hardpan"___-__---_______-_ _._.--._-...--._-.-.--.--..---.---.
Advance outwash:

Gravel, \vater-bearing---__-_-___.__-_______.______.__-___..---.

30

80

90
293

5C 

54

102

50

104

206

18

30
115
161
171

Casing, 6-inch, set to 85 feet. 
407091 57   9
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash.-
Continued

Materials Thickness
(feet)

Depth
(feet)

Well 23/1-4J2

L. Eley. Altitude about 350 feet. Drilled by A. L. Nicholson.

Soil    -           -      --   -    .   .     .
Vashnn drift: 

Till: 
"Hardpan"_______________________________________________________________ 11

Puyallup sand:
Sand and gravel__________________________--------__.____._ 135
Clay, blue  _________________....__________________________ 12
Gravel, water-bearing..__.__..-..._____________________-________________ 3

Casing, 6-inch, set to 1C3 feet.
Well 23/1-7D1

Sunny Slope Water Development. Altitude about 470 feet. Drilled by A. L. Nicbolson, 1942.

Soil    -  -   -     -   --     -   --       --     -   -   -- 2
Vashon dri ft: 

Till: 
"Hardpan"_____________________________________________________________ 22
"Hardpan", sandy, some water__.____--_.-.-...--..--____--_-_---__ 2
"Hardpan"..________--_-___.___---.____________-________._ 21

Advance out wash: 
Sand, water-bearing. 2 gpm___________________________________ 3
Clay and "hardpan"-.___.______________________________________ 17
"Hardpan", rocky______________________________________________ 25

Puyallup ^aiid:
Sand, water-bearing, 8 gpm___________________________________________ 7
Clay, yellow  _________________________________________________________ 10
Sand-._ ________________________________________________________________ 23
Clay, yellow to blue...- -......__.__.-..._.__............_-.....____. 25
Clay, sandy..____________________________________________ 20
Gravel and sand, water-bearing.________________________________.-____ 39

Casing, 8-inch, set to 199 fret; no 14 screen from 199 to 214 feet and no. 30 screen from 214 to 219 feet.

Well 23/1-10A1 

Mrs. Silvernail. Altitude about 215 feet. Drilled by H. Osborn, 1948.

Soil and ?---.__---------_-___________________________
Puyallup sand and Pleistocene deposits, undifferentiated: 

Sand..._--_....___________________________________
"Hardpan"?____________________________________
Pand.-__--._____________________________________

Orting gravel: 
Kitsap clay member: 

Clny, blue_______________________________________
Lower member: 

Sand.._______________________________________
Gravel....____________________________________

Castn?, 8-inch, set to 184 feet.
Well 23/1-11E1

 Gross. Altitude about 180 feet. Drilled by T. G. Philpott, 1950.

Eerent alluvium and Puyallup sand: 
Clay and gravel--------.--.---...
Sand, water bearing.___.__....__.
Clay and gravel--.....-.---------
Clay, Mue, and gravel--.---.--.-. 
Clay, soft, and gravel___..__. 
Sand, water-bearing....________
Clay, blue, and gravel............
Sand, water-bearing..__________
Clay, blue, and gravel-...._....
Gravel..---_---_-_______________.

Casing, 6-inch, set to 61 ̂ j feet.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feet)

Depth 
(feet)

Well 23/1-11M2
L. Riebli. Altitude about 185 feet. Drilled by A. L. Nicholson, 1918.

Recent alluvium, Puyallup sand, and Pleistocene deposits, undifferentiated:
Clay....--     ...                            30 30
"Quicksand"_-____________    _______._______.____ 35 65 
Clay, with gravel____.______.-_______________._..__ 37 102
Gravel, fine, and sand__.._____...._________-_____.__- 1 103
Clay, with eraveL.__  ._-______-_______    __________. 17 120 
Gravel, fine.-- ---      -_--------_-_----------------.----.--.

Well 23/1-12E1

G. L. Bohnstedt. Altitude about 310 feet. Drilled by A. L. Nicholson, 1946.

Puyallup sand:
Sand...___-_______.____,__.________.________ £" 83 
Clay, yellow ---    -     --    ---      -   -.-_       2 85
Sand, water-bearing---___..__-__._.. ..-_______-----__- 105 190 

Orting gravel: 
Kitsap clay member: 

Clay, blue..    -                                 127 317
Lower member: 

Sand, black, water-bearing..__-   ____-_.--__________.. 1 318

Casing, 6-inch, set to 313 feet.
Well 23/1-13C3

F. Behrle. Altitude about 365 feet. Dug by owner, I960.

Soil-.-------.-----------------...--.---           .         3 3
Vashon drift: 

Till:
"Hard pan"___--_...____- _-.-._____-._-_-___------- 5 8

Advance outwash:
Sand and gravel, dry______--_   _..-._---------___---------- 7 15
Clay, sand:
Clay, brown_._______._______.______-_-.___________ 7 22
Sand, layered, brown__  .._______-----   --.-----_-_---   -.   -- --- 21 42

Well 23/1-13D2

A. L. Nicholson. Altitude about 315 feet. Drilled by owner.

Puyallup sand:
Sand and gravel, loose.-.---  ------__   --   -   _..-_-_-------------- 115 115

Orting gravel: 
Kitsap clay member: 

Clay, blue _-           -   --                      - 73 188
Lower member: 

Gravel, water-bearing-.------.  --------------_-----_--______-.--.. 9 197

Casina-, S-iiich. set to 197 feet.
Well 23/1-14A5 

C. Sowa. Altitude about 280 feet. Drilled by A. L. Nicholson.

Puyallup sand:
Sand.-__-__.__          __------______.__.________ 10 10
Sand, hard..  -          .                  _----- 20 30
Silt.   .           .                      .-  47 75
Clay, yellow          -.                                  5 80
Sand and clay    ._--------------_____-_----------_------ . 1C 90
Sand. ____   _          _  -    -                       6] 141
Sand and fine gravel_--___-____--------_---_____...----.-.--_--------.----- 4 145

Casing, 6-inch, set to 145 feet.
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TABLE 6. Materials penetrated in representative well* in Kitsap County, Wash. 
Continued

Materials Thickness
(feet)

Depth
(feet)

Well 23/1-14C2

M. C. Duuham. Altitude about 195 feet. Drilled by L. Stoican, 1950.

Recent alluvium, Puyallup, sand, and Pleistocene deposits, undifferentiated:
"Quicksand"--  ----------- ------ --  -   _ ---      ---_  ___- _--   80 80
Sand and gravel---_---____--_----_____-_ __________-__-__-_-.-_______ .___ 5 | 85
"Hardpan"___  ___     -___ _______-_---__-_____---____-_-___ 7 ' 92
Gravel, hard.-_-   -_ -_-- -   --_--_ __ ---------_- 13; 105

Casing, 6-ineh, set to 105 feet.
Well 23/1-14J1

C. M. Saliug. Altitude about 270 feet. Drilled by owner, 1949.

Soil...-___------_--__-__----_-_ --_________-_---- 3 3
Puyallup Sand:

Sand._---------_---------- --_--_----_-- ---...- 3? 35
Sand and gravel.-------   _            -   _   ---------------- 54 89
Gravel, water-bearing._------_-_------- _   _   __ -             3 92
Sand.-_.__.                 _--    _                - 2 94
Gravel, water-bearing-- - ------------ --       ___________ __________ 6 J 2 100*2

Casing, 6-inch, set to 100 feet.
Well 23/1-21J2

H. L. Lamberton. Altitude about 390 feet. Drilled by A. L. Tsicholson.

Vashoii drift:
Recessional outwash:

Sand and gravel--_---_-____-__-_------ -    _  _   .    ,  _ 15 15
Till:

"Hardpan"  -_---       --   ----   -   - --- ---__________________ 86 101
Advance outwash:

Gravel-.--._       -.       -_   -- __         __     --_

Casing, fi-inch, set to 101 feet.
Well 23/1-26H4

A. McDonald. Altitude about 190 feet. Drilled by L. Stoican, 1950.

Puyallup sand:
Sand, gray________-_________-______-_--.._---__.-_.____-.-___----.--- 30 30
Sand, blue.____________-------_--_-------- __ _ ___ ___...-...__.. 20 .50
Gravel.-..------_--_----_---_--__-_-----------_-_-----_- ____,__-------.____ 3 53
"Hardpan"__________--_.__----_--------_.-------- ________........ 2 55
Gravel, coarse.-.-------- --------------------------------------------------- 15 70

Casing, 6-inch, set to 70 feet.
Well 23/1-27Q1

E. R. Stevens. Altitude about 430 feet. Drilled by Tacoma Pump Co., 1946.

Soil ------_-_.----._------.--._.---_-----_------_.---.---. 4} 2 41J
Vashon drift: 

Till: 
"Hardpan"...__.-___-_______---.-______-_--____ -_---_-_-_-----------_--- 27 J 2 32

Advance outwash: 
Gravel and sand, stratified.___--.._______ -----------------------__ 68 100

Casing, 0-inch, set to 100 foet.
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TABLE 6. Material* penetrated in representative wells in Kitsap County,
Continued

127

Wash. 

Materials Thickness
(feet)

Depth
(feet)

Well 23/1-33L1

G. K. Ne.wlaiid. Altitude about 425 feet. Drilled by T. Q. Philpott, 1950.

Soil  . _____ __ ____________ _____ ______ __ ____________ ____________
Vashon drift: 

Till: 
Clay and gravel_________ _____ _____ _________ _ __________ _____________
"Hardpan"____________________ .... _ _ __________________________

Puyallup sand:
Sand, hard, and clay and gravel.____ ______________________ ________ ____
Sand, water-bearing,..________ __ __________________ ____________________

Casing, 6-inch set to 109 feet.

Well 23/1-36M2

K. Price. Altitude about 130 feet. Drilled by A. L. Nicliolson, 1950.

Dug, no record_-----________ _ _ __ ______ ____ ___ ___________________
Puyallup sand:

Sand, brown, fine._._.__ .. ._ _____ __ __ ________ ______-__-_-_ _ ____
Sand, gray, fine.--__-__-___--_ _____ ___ ___ _______ ______ ____ ___ ___

Gravel, fine, water-bearing._ ___ __ __ _ _________ __ _.__.._ __.
Clay, with sand and gravel.- _ _ _______ _______ _ ________

Casing, 6-Inch.

Well 23/2-2C1

C. L. Williamson. Altitude about 15 feet. Drilled by J. ,T. Bell & Son, 1940.

Vashon drift:
Till:
"Hardpan"-____ ______ . _ _ __ ___ __ _ ___ ______ ______ ___ __

Orting gravel: 
Kitsap clay member:

Sand, fine-------- ------ _-_ __ ----- ... ____ ___ ____________
Clay, blue_--_- _ __ _ _ ____ _ ------ .__ __ ___ __ - __- _

Casing, fj-inch.

Well 23/2-2C2

IT. S. Army. Altitude about 40 feet. Drilled by L. Stoican. 1952.

Puyallup sand:
Sand, silty--------------------.------------..-- __ ------------- ______

Orting gravel:
Kitsap clay member and Admiralty drift, undiflerentiated: 

Clay, blue_____________________ _ ______ ____ _______________________
Sand and silt, water-bearing--__ ____ ___ .. ___ _____________-_--_-_--_
Clay, blue, wood and gas_________ __ ___ _ __ ____________ _ ________
Clay.blue.-______________________ ... _ ______ ___ __ ___ _ ___ __
"Quicksand", silty..___-___----_ . _ __ ______ __ _ __ _______ _______
Clay, blue _-------.__-__------__ _ ____ __ _ _ ------ ----------
Clay, blue, with silty "quicksand"__ _ _______ __ __ ______ _ __ _____
"Quicksand", blue, and fine silt- ___ __ ___ _ _____ .._ ____ _ _______
Clay, silt, and fine sand,--__----_ __ ______ _ _ ______ _____ _ _ ___
Clay, blue, with silty sand. ___ _______ _ _ _________ __
Sand, water-bearing. ___ ___________ __ _ __._ __ _________ __ _______

98
109

41
148

2

.50
198
200
205

78 I

80
130

185
186
193
207
223
240
265
271
275
292
298

Casing, 6-inch, set to 290 feet; screened from 290 to 29(5 ft.
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TABLE 6. Materials penetrated in representative ivells in Kitsap County, Wash. 
Continued

Materials

Well 23/2-2H1 

E. Morrow. Altitude about 85 feet. Drilled by A. L. Nicholson, 1950.

Recent alluvium:

Vashon drift: 
Recessional outwash:

Till:

Puyallup sand:

Casing, 6-inch, set to 74 feet. 
Well 23/2-2H2

Altitude about 90 feet. Drilled by A. L. Nicholson.

Vashon drift: 
Till:

Puyallup sand:

Casing, 6-inch, set to 90 feet. 
Well 23/2-3D1

L W. Mallory. Altitude about 110 feet. Drilled by A. L. Nicholson, 1948.

Vaslion drift: 
Recessional outwash:

Till:

Orting gravel: 
Kitsap clay member:

Casing, 5-incli, set to 118 feet. 
Well 23/2-22Q1

Z. I. Gousecki. Altitude about 40 feet. Dug and augered by Pichette and Mori

Puyallup sand:

Ortiug gravel: 
Kitsap clav member: 

Clay, blue        -   -_-__--              .   ----         
Till, blue           .   ... ___                    
Clay, blue     --    ----   -      --    --   -   -   -----       -

Casing, 30-inch. 
Well 24/1W-1A1

IT. S. Marine Corps. Altitude about 420 feet. Drilled by N. C. Janneen. 1P33.

Outwash of Vashon drift and Puyallup sand:

GraveL... _-_..___.___.________ ... .. ._______ __.___._.._______-___-

Thickness 
(feet)

1

4

55
14

65

20
5

15

S3

20

is. 1949.

20

0

331.,

12

42
19
32

Depth
(feet)

1

60
74

65

85
90

15

98

118

20

361 o

72

12

54
73

105
110
132
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TABLE 6. Materials penetrated in representative wells in Kitsap Cour.ty, Wash. 
Continued

Materials

Well 24/1W-1A1  Continnued

Outwash of Vashon drift and Puyallup sand  Continued

Thickness 
(feet)

10
31
84
18
20
15

DeDth 
(.feet)

142
152
183
267
285
305
320
325
346
350

Casing, 8-inch, set to 306 feet; 6-inch, to 350 feet.

Well 24/1W-1A2

U. S. Marine Corps. Altitude about 400 feet. Drilled in 1939

Vashon drift: 
Outwash:

Puyallup sand:

Orting gravel: 
Kitsap clay member: 

Clav_______._ ______ __________ _______ . ____ _______ _ _______________
Clav, blue  _____ ______ __________________ _________________________

Clay, blue      --     _       __ ____ ____________ _ _______
Lower member: 

Sand, flne, with gravel, water-bearing--. _ _ _ _

38
38

1
8
1

34
5

59
6

53
 10

31

12
4

30

9

38
76

81
82
90
91

125
130
189
195
248
270
301

316
328
332
362

371

Casing, 12-inch, set to 82 feet; 10-inch, from 62 to 217 feet; S-inch, from 197 to 363 feet: screened from 363 to 
371 feet.

Well 24/1W-2C1

C. H. Freegrove. Altitude about 430 feet. Drilled by T. G. Philpott.

Vashon drift: 
Till:

Outwash and till:

Puyallup sand:

14

29
15
11

26
3

14

43
58
69

95
98

Casing, 6-inch, set to 98 feet.
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TABLE 6. Materials penetrated in representative wells in Kitsap^County, Wash. 
Continued

Materials Thickn.'ss 
(feet;

Depth

Well 24/1W-2D2

J. Hendry. Altitude about 395 feet. Drilled by T. G. Philpott, 1949.

Soil.______________________________________ _____________ _________ _
Vashon drift: 

TiU:
Gravel and"Hardpaii"....._. ________________ ________________

Advance outwash:
Gravel, water-bearing_ __________________________________________________

Puyallup sand:
Clay, with gravel and coarse sand, water-bearing.______________ ________

Casing, 6-inch, set to 66}-£ feet.
Well 24/1W-2G1

J. J. Snapp. Altitude about 395 feet. Drilled by T. G. Philpott, 1949.

Soil.______.________________________________________________________________
Vashon drift: 

TiU: 
"Hardpan"_______________________________________________ _.

Puyallup sand:
Sand, hard.______ ________________________________________________________
Gravel and clay___________________________________________ _____________
Sand, hard________________________________________________________
Sand, water-bearing-________________________________________________

Casing, 6-inch, set to 69 feet.
Well 24/1W-2G2

W. S. Lake. Altitude about 390 feet. Drilled by N. C. Jannsen, 1932.

Gravel,loose.____________________________________________________________
Vashon drift: 

Till: 
Gravel, cemented...-._________ ______ __________________________________

Vashon (?) deposits, undifferentiated:
Boulders, large.____________________________________________________ _____
Gravel, hard.____________________________________________________________
Gravel.---__--_________-__-__________________-___________-__--__-__ _____

Casing, 6-inch, set to 77 feet.
Well 24/1W-2G3

D. Wilson. Altitude about 400 feet. Drilled by N. C. Jannsen, 1932.

Dug, no record.__________________________________________________________
Vashon drift: 

Till: 
Gravel.-eemen&'d. _______________________________________________________
Gravel, hard._________________________________..__...___._____...

Casing, 6-inch, set to 77 feet.
Well 24/1W-2K1

Camp Longfellow. Altitude about 390 feet. Drilled by N. C. Jannsen, 1932.

Dug, no record___________________________________________________________
Vashon drift:

Till: 
Gravel, cemented..______________________________________________________

Advance outwash: 
Sand, loose.__._________________________________________________________
Gravel, water-bearing..._________________________________________________
Gravel, loose with boulders_____________________________________.-.
Gravel, loose, water-bearing._____________________________________________
Gravel, flne_____________________________________________________

40

25
27
35
42
45

Casing, 8-inch.
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TABLE 6. Materials penetrated in representative iveUs in Kitxap County, Wash. 
Continued

Materials Thickness
(feet)

Depth
(feet)

Well 24/1W-6H2

M. Grover. Altitude about 460 feet. Drilled by T. a. Philpott, 1949.

Soil....____________________________________________________
Vashon drift: 

Till: 
"Hardpan"______ ____________________________________________________

Puyallup sand:
Gravel and sand, hard_____.-__---_-__----__--_-___._____---_-__
Gravel and sand, with yellow clay______________ __________ ___--_.
Clay, yellow, sandy.________________________________________________
Gravel, water-bearing.______________________________________________

Casing, 15-inch.
Well 24/1W-6J1

R. L. Ames. Altitude'about 460 feet. Drilled by T. G. Philpott, 1946.

Vashon drift: 
Till: 

"Hardpan"____ ______________________________________________________
Puyallup sand:

Sand and gravel.____________________________________________________
Gravel and flay, water-bearing______________________________________

Casing, 6-inch, set to 8? feet.
Well 24/1W-7C1

W. Lewis. Altitude about.500 feet. Drilled by T. G. Philpott, 1946.

Soil_._______________________________________________________________
Vashon drift: 

Till: 
"Hardpaii"____ _________________________________________ ___________

Advance outwash: 
Gravel, loose, with some sand_______________________________________
"Hardpan"____________________________ ___________________________

Puyallup sand:
Sand,hard.________________________________________________
Sand and gravel.____________________ _____________________
Sand, flue, blue, with charred log__ _________ _______ ___ ______
Clay, blue________ ____________________________ _____________________
Sand, water-bearing.________________________________________________
Gravel, yellow, water-bearing_________________ _____________________

Casing, 6-inch, set to 140 feet.
Well 24/1W-29Q1

H. Stockton. Altitude~about_525 feet. Drilled by T. G. Philpott, 1949.

Soil__ ___________________________________________ _______________
Vashon drift: 

Recessional outwash: 
Gravel, water-bearing.______________________________________________

Puyallup sand:
Clay, yellow, witli some saud______----__--___________-_____---___--_
Sand, hard.-_____---___---_-__--___----__---__----__ __-____----_-._

Casing, 6-iiich, perforated from 15 to 25 feet.

Well 24/1W-29R1 

  Culver. Altitude about 525 feet. Drilled by T. G. Phillpott, 1949.

Soil.___________________________________________________________
Vashon drift:

Recessional outwash: 
Gravel and sand._____-____----___-_-_-__--_____---__----_-_____---
Sand and gravel, water-bearing_____.____.______________ ___.______..

Casing, 6-inch.
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TABLE 6. Materials penetrated in representative ivells in Kitsap County, Wash. 
Continued

Materials Thirkness
(fpeti

Depth 
(feet)

Well 24/1W-35P1

J. S. Selly. Altitude about 330 feet. Drilled by T. G. Philpott, 1947.

Dug. no record_.____________________________________________________
Vashon drift: 

Gorst Creek outwash: 
Gravel._______________________________________________________________
Sand, fine_--___-__________ __________________________________________
Sand, water-bearing... __________________________________________________
Sand and clay____________________________________________.___
Sand, fine, water-bearing.___________________________________________
Sand and clay.___-__________________________________________________

Casing, 6-inch, set to 87? 2 feet.
Well 24/2W-17R1

A. Olson. Altitude about 60 feet. Drilled by T. G. Philpott, 1946.

Soil and clay ________________________________________________________
Puyallup sand:

Gravel.---___---__-_____________________________________________
Sand and gravel-___________________________________________________

Orting gravel:
Kitsap clay member and Admiralty drift, undifferentiated: 

Clay, blue_________________________________________________________
Clay, with small amount of water.._____________________________________
Clay, blue___________________________________________________________
Clay and sand, water-bearing_________________________________________
Clay, blue ___________________________________________________________
"Hardpan"_________________________________________________________
Sand, flne_____________________________________________________________
Sand, hard, blue, water-bearing_________________________________________

Casing, 6-inch, set to 394 feet.
Well 24/2W-19A1

  Fisk. Altitude about 145 feet. Drilled by T. G. Philpott, 1950.

Soil..... __     .  _______________________________________________
Orting gravel:

Kitsap clay member and Admiralty drift, undifferentiated: 
Clay, yellow, with some gravel..______________________________________
Clay, blue with layered sand..__________________________________________
Sand, clay and gravel _-_----------_---___________--_---_-_--_----
Sand and gravel, small amount of water_______________________________
"Hardpan"______________________________________________________________
Sand and gravel, small amount of water.___________ _____________________
"Hardpan".______________________________________________._-._____
Sand and gravel, small amount of water_________________________-_-----_
Sand, fine, dry._______________________________________________________
Sand, fine, small amount of water..___________________________________
Sand, fine, heavlng______________________________ _ ___________________
Clay, blue.-___-____-____________________________________________________
Sand, fine, water-bearing..______________________________________________
Sand, fine, water-bearing, with layers of impermeable clay___._-.____-

Casing, 6-inch.
Well 24/1-2A1

E. C. Enhelder. Altitude about 330 feet. Drilled by A. L. Nicholson, 1945.

Dug, no record-_____________________________________________________
Puyallup sand:

Sand. _____________________________________________________
Clay, blue, and fine sand_____-_--__________________________   __________

40

45
50
60
74 
79 
87 1 ;.

28
19
05
45
60
11
26

112

56
75

140
185
245

282
394

74
76
78
83

150
167
169
171
178
184

95

2
236

97
333

Casing, 6-inch.
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TABLE 6. Materials penetrated in representative wells in Kitsap County. Wash. 
Continued

Materials Thickness 
(feet)

Depth
(feet;

Well 24/1-2A2

C. Hoyt. Altitude about 290 feet. Drilled by T. G. Philpott, 1947.

Puyallup sand:
45

15
10
20
4

31

45

60
70
90
94

125

Casing, 6-inch, set to 125 feet.
Well 24/1-2C1

O. L. Ferrin. Altitude about 310 feet. Drilled by T. G. Philpott, 1947.

Puyallup sand:
13

25

6
11
18
33
36
7

17
5

13

38
60
67
73.

  84
102
135
171
178
195
200

Casing, 6-inch, set to 200 feet.
Well 24/1-2F1

Altitude about 275 feet. Drilled by T. G. Philpott, 1948.

Puyallup sand:

Orting gravel: 
Kitsap clay member:

Clay.... -.__  ______________________________________......._..__________

58

8
20

4
25
8

15

1
26

5$

66
86
90

115
123
13J

139
165

Casing, 6-inch, set to 141 feet; perforated from 90 to 115 feet.

Well 24/1-2J1 

P. H. Conklin. Altitude about 290 feet. Drilled by T. G. Philpott, 1946.

Puyallup sand:
76

6
8

43
7

76

82
90

133
140

Casing, 6-inch, set to 140 feet.



134 GEOLOGY AND GROUND-WATER RESOURCES, KITSAP COUNTY, WASH.

TABLE 6. Materials penetrated in representative ivells in Kitsap County, Wash. 
Continued

Materials Depth 
(feet)

Well 24/1-3R1

II. Burton. Altitude about 220 feet. Drilled by T. Q. Philpott.

Dug, no record__---_-______--_____-_____-_------__---
Puyallup sand and Tertiary sedimentary rock(?):

Clay and sand_ ______________________________ ____-_--_-__-----__
Clay, hard, with some sand._______________________________________
Sand, water-bearing._-___-_--_______--.__ ____-_--______- ___________

Casing, 6-iiich, set to 100 feet.
Well 24/1-5Q1

M. Peters. Altitude about 40 feet. Drilled by T. G. Philpott, 1949.

Soil______. ._..-__--. _____-   ___._   -_____-   _ _______
Vashon drift: 

Till: 
"Hardpau"  -_---------_-------------_-_------------------___.------

Puyallup sand:
Sand and gravel, water-bearing _-___. _.________-_------

Orting gravel: 
Kitsap clay member: 

Clay, blue_______---____-_---_______________ _____________---_-

Casing, 6-inch, set to 160 feet.
Well 24/1-11E1

L. Schuyler. Altitude about 80 feet. Drilled by N. C. Jannsen, 1931.

Vashon drift:
Tillt?): 

Clay, yellow, with some gravcL_ ______ ____ __ ___ _______________
Advance outwash and Tertiary sedimentary rock:

Gravel and boulders_____________________ _____-----_
Clay, brown__ ___________________________ __ ______ _________
Boulders and gravel-_____--___ ____________ _______ _______ _________
Gravel, then brown clay.___ ____________ ___________________ ______
Clay, yellow, and boulders.________________ ____._._ ______ _________
Clay, brown, and boulders...________ ________ _____________________
Clay, brown_ _____________________ _________ ______________________

(no record).. _______________________________ __ _______.--
Clay, brown, and some boulders__________ __ __ _____----___ ______
Clay, light brown, sticky. __________________________ _______________
Sand and grayish clay__ ____________________________ __________ ______
Clay, blue "___--------._   -_. ___________--_-_____-____-___--  
Clay, brown_______________ __________________ ______ ___.___._

Well 21/1 12B1

II. F. Johnson. Altitude about 310 feet. Drilled by N. C. Jannsen, 1932

Vashon drift:
Sand..............____ ____ _ _ __ ___

Till: 
Gravel, cemented, with sand and boulders __________ _______________

Advance outwash and Puyallup sand, undiflerentiated: 
Sand and gravel, water at 75 feet______________________-__-_____----_
Gravel, loose.______-_---___----____-__________________--_---_---__-_
Sand and gravel.--___________________________________________________

15

83
95

100

8

50

160

66
68
80
94

110
150
151
161
212
223
233
292

Casing, 3-iucli, set to 84 feet.



GROUND WATER 135

TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feet)

Depth
(.feet)

Well 24/1-12E2

City of Bremerton. Altitude about 260 feet. Drilled by International Water Supply Ltd.. 1942.

Vashon drift: 
TilK?): 

Sand, clay and gravel_______________
Pleistocene deposits, undiflerentiated:

Clay, blue______________________________
Clay, blue, with boulders________...
Clay, blue, with sand and boulders___._ 
Sand, coarse, and gravel, water-bearing--_ 
Sand, fine.------.--  -------------------

Tertiary sedimentary rocks, undiflerentiated: 
Sand and shale____-------__  __ _ ________
Shale, blue, hard, sandy._____-__-.__-._
Shale, gray-______________________________
Shale, gray, and boulder._________________
Not recorded - ____________________________

92
27
60
10
18

30
374
89
32
172

Casing, 8-inch, set to 914 feet.
Well 24/1-12F1 

Consolidated School Dist. 306. Altitude about 365 feet. Drilled by N. C. Jannsen, 1932.

Vashon drift:
Till: 

"Ilardpan"________________________________________
Puyallup sand: 

Clay, sandy, seep of water at 33 feet_________-___ ________________________
Sand and gravel, loose.._____ _______________ _______________ ________
Clay, sandy.____________________________________ ________________________
Sand, loose.-___-_---_--__-_---__________________ _________   ___-_------__
Clay, sandy-_____________________ ________________________
Gravel, coarse, water-bearing.-__ _______________ ________________________
Clay, sandy.__________________________________ ________________________

Casing, 8-inch, set to 129 feet.
Well 24/1-16J2 

P. F. Schmickroth. Altitude about 90 feet. Drilled by X. C. Jannsen, 1935.

Vashon drift:
Gravel, loose,___________________ ________________________________________

Till: 
Gravel, hard cemented_______.___-_---_---.  __.__--_____________

Advance outwash and Puyallup sand, undifferentiated: 
Gravel, loose, coarse------------..-------------.-------------- -----------
Sand and fine gravel_______-._______.___-_-_______-____-__._-_-__...
Sand, coarse, and fine gravel, water-bearing__________________________

Well 24/1-16L1

L. M. Lewis. Altitude about 110 feet. Drilled by N. C. Jannsen, 1933.

Vashon drift: 
Till and outwash: 

Sand and gravel--------------------------.-  ___________._____-_-___
Gravel, water-bearing---_---_--_--------_---_ _______________ .----.--___.
Gravel, hard.-.   ____________ _______________________________________

Pleistocene deposits, undiflerentiated:
Clay, blue _ -__--_--_----------    __-_ _____-___-__________----___
"Hardpan", brown_______ _______________ _______________ ___________
"Hardpan"_________________ ________________-___-_________-_----___--._.
Sand.________________________ __ ____--_____.   __-___   _______--_   .
Clay.---________________.____ -____._.--.-..   __.._...-......   .  .
Shale(silt?)_ _______ ___ _______ _ ___ ______________________________

Casing, 8-inch, set to 268 feet; perforated from 26 to 36 feet and 42 to 53 feet.
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TABLE 6. Materials penetrated in representative, wells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feet)

Depth 
(feet)

Well 24/1-16L3

M. Reynolds. Altitude about 90 feet. 1939.

Vashon drift: 
Till: 

"Hard pan"_______________________________________________
Pleistocene deposits, undiflerentiated:

Sand and gravel..-___________________________________
Clay, hlue...___________________ _____ ___________ _
Gravel. ______________________________________________________________

Well 24/1-17L1

J. H. Haddon. Altitude about 180 feet. Drilled by T. G. Philpott, 1948.

Dug, no record__--____-_-_-_____-__________--____________________._
Vashon drift: 

Till: 
Gravel and "Hardpan". ___________________________________________

Puyallup sand:
Clay, hlue..___________________________________________________________
Sand, fine, \vater-bearing__-___--_________--____________-_-_-_-__-__-_.
Sand and clay,______________________________________________________
Clay, blue_____-_______________________________________________________
Clay and sand, water-bearing,______________________________________

Casing, 6-inch, set to 151 feet.

Well 24/1-22L1 

H. Lillie. Altitude about 160 feet. Drilled by T. G. Philpott, 1947.

Soil_____________________________________________________ ___________
Vashon drift: 

Till: 
Gravel and "Hardpan".-.._____________________________________

Puyallup sand and Pleistocene deposits, undiflerentiated:
Sand loose__-_-_-_______--__--_______-___-___________.---__-_----__
Clay, yellow  __________________________  _____   _______________
Clay, yellow, and sand..---  -------------______________   ________
Gravel._---_-----------_--------------_------_______________________
Gravel, cemented...._______________________________________________
Clay and gravel.______________________________________________________
Sand, fine,-  _______________________________________________
Sand and gravel._________   ________________________    ________
Sand, coarse, and gravel_____._____________.__-_-________

Casing, 6-inch, set to 151 feet.
Well 24/1-23B1

U. S. Navy. Altitude about 20 feet. Drilled by Joslyn & Gibson, 1895.

No record---- --------   -- -- --  --------------------------------
Pleistocene deposits undiflerentiated:

Sand, flue, black..________________________________________________
Sand, hard, and clay..______________________________________________
Gravel, cemented...._______________________________-____-_---___--.__
Sand, fine, black, water-bearing...________________________________

40

40

65
87

104
119
163

35

40
73
95

105
108
111
127
145
151

300

253
14
10

171

300

Casing, 6-inch, set to 650 feet; 4 1 2-inch in lower part.
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TABLE 6. Materials penetrated in representative ivells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feet)

Depth
(feet)

Well 24/1-23E1

U. S. Navy. Altitude abr>ut 30 feet. Drilled by Roscoe Moss & On., 1942.

Pleistocene deposits, undifferentiated:
Sand and gravel.------------------------------------------------------------
Gravel, fine, and sand__________________________.--_--_____--________
Saud and gravel.__________________________________________________________
Clay and gravel...----.________________________________-____^_______________
Sand, fine.________________________________________________________________
Sand and clay.._____________________________________________________________
Clay and gravel..-___-_____-______________________________________________
Clay, saiidy_______________________________________________________________
Sand and gravel, cemented.-____________________________________________
Sand, cemented-.-_---___-__-----_____-------____----______-_-------__----__
Sand and gravel.__________________________________________________________
Clay and gravel.____________________________________________________________
Clay, sandy gravel, and wood----__-_----_-_-__-_--__--___--_-_-_-_-__---___
Clay, sandy_________________________________________________________________
Clay, sandy gravel, and \vood--_-_________.-_______-_-_-___-__--__--___-_-__
Sand, with clay and gravel_-__-___________________________________________

Tertiary (?) sedimentary rock:
Sand, with clay and gravel.__________________________________________________
Gravel, sand, and clay__._-____-___.______________________________________
Sand, with clay and gravel.-_----__-_---_--_______--__--______--_-_-___-____
Gravel._________________________________________________________________
Sand, gravel, and clay, cemented_______________________________.____________
"Rock" _____________________________________________________________________
Sand and some gravel.____________________________________________________
Soil ---     ---     - --   ----    -   -   ---   -------
Clay, blue.._ _-_--__-__--_----__-_____--_-______-_-_-_____---_-_-___-_-__
Sand, gravel, and clay.______________________________________________________
Clay, hrown, with sand and gravel-----------__-_--------_-----------_---__-
Clay, blue_______________________________________________________________
Clay, red and blue, cemented...-.__________________________________________
Sand, gravel, and clay__________.___.________________________________________
Clay, blue, and sand....__________________________________________________
Clay, blue and gravel-..__________________________________________..____
Clay, red__________________________________________________________________
Clay, blue and gravel_____________________________________________________
Clay, browii_-______________________________________________________________
Clay, brown, and gravel________________________________________________
Clay, blue, and gravel_______________________________________________
Clay, blue, and rock____________________________________________________

20
10
70
45
5
75
35
105
135
40
70
45
20
45
50
70

5(5
114 
10 
10 
15 
50 
25 
10 
40
100 
15 
35

130 
90 
80 
70 
30 
45 
10 
35 
40

150

20
30

100
145
150
225
260
365
500
540
610
655
675
720
770
840

S96 
1,010 
1,020 
1,030 
1, 045 
1,095 
1, 120 
1,130 
1,170 
1,270 
1,285 
1,320 
1,450 
1,540 
1,620 
1, 690 
1,720 
1, 765 
1,775 
1,810 
1,850 
2,000

Casing, 26-inch, set to 120 feet; 14-inch, to 396 feet; 12-inch, to 1,515 feet; perforated from 16. to 1,315 feet.

Well 24/1-25E1 

Silver Springs Brewing Co. Altitude about 10 feet. Drilled by M. Scott, 1935.

Fill_.____. ______________________._._......_._ .. _.._.__ ...... - - .__
Puyallup sand:

Orting gravel: 
Kitsap clay member:

Lower member and Pleistocene deposits, undiflereiitiated:

7

18
5

6fi

66

35
79

1
8

16

7

30

95
103

175

289
290
298
314

Casing. 6-inch, set to 314 feet; perforated from 290 to 310 feet and 304 to 314 feet.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feet) (feet.)

Well 24/1-25E2

Annapolis Water Dist. Altitude about 35 feet. Drilled by N. C. Jannsen, 194.1.

Puyallup sand: 
Sand.

Orting gravel: 
Kitsap clay member: 

Clay, sandy.__________________________________
Lower member: 

Sand.-______.____________________________
Sand, fiue_--_____ _____________________________
Sand, coarse._---_-______-_-___-_____________
Sand..___________________________________
Sand and gravel-____--___-_-_-________-____
Sand and gravel, coarse...--.__________________

Pleistocene and Tertiary(?) rocks, undifferentiatcd: 
Clay, blue_______ ______________________
Clay, blue, and gravel----__-____--_-__-______
Clay, blue, and sand.._.____ __________________
Sand and gravel_--__--_________________.
Gravel, cemented....________ __ _. ______ ____
Sand_._________________________________________
Sand, clay, and gravel__-_-___-.________________
Sand and gravel-.---___-_-___-___________
Sand and clay.________________________________
Gravel, cemented____________________________

30

230

17
18
60
65

114
41

46
29
16
80

179
65
30
53
19
41

30

277
295
355
420
534
575

621
650
66(>
746
925
990

1,020
1,073
1,092
1,133

Casing, 12-inch, set to 157 feet; 10-incL, to 1133 feet; perforated from 437 to 548 feet, 668 to 984fiet, and 1,035 
to 1,111 feet.

Well 24/1-25K1 
Annapolis Water Dist. Altitude about 90 feet. Drilled by A. A. Durand, 1943.

No record. _______________________________________________________
Orting gravel:

Kitsap clay member and Pleistocene and Tertiary(?) deposits, undifferentiated: 
Clay, blue.___--__---__--__-__-_________________-__--__------_-__-_
Clay, blue, laminated with sand...__________ ___________ ___________
Clay, blue_____________________________________________________ __________
Clay, blue, sandy-___-_______ __________ _____ _ ___ ___________________
Shale(?) rotten.-.____________ ____________________________________
Clay, blue, sandy-____________________________________________
Clay, blue___________________________________ ________________
Sand._________ __________ _______________________ _________
Clay, blue._____________________________________ __________ _______
Shale(?), rotten._ __________ ___ __ _ ___ _ _,__ ____ _____
Sand.--_-_.-_--____________ _________________________________
Clay, blue_____________________ _____________ ___ ____________________ ___
Shale(?), dark, hard__-___-______________________.___- _________________
Clay, blue___________________________________________________
Rock, black.___________________________________________________________
Shale, black, hard________ ______________________ ___________
Shale, blue, sticky.-____ _____________________________________________
Clay, blue.____________________________________________
Sand and clay______________________________________________
Clay, blue. ______ ______________________________________________________
Sand, gray. _______ ___________________________________________________
Sand and clay_____________________________________________
Clay, blue___________ _______________ _______________________
Clay, blue, with sand__._______________________ _____________________
Shale, sandy...__________________________________________
Clay, blue, hard________________________________________________________
Clay, sandy..______________________________________________________________
Clay, blue___________________________________________ __________________
Clay, gray, sandy._____________________________ __________________________
Clay, very sandy_._________________________________________________________
Clay, gray, sticky___________________________ ___________________________
Clay,light blue____________________________________________________________
Clay, blue_______________________________________________________________
Sand, water-bearing.______________________________________________ ______
Clay, gray, sandy.________________________________________________________
Sand,fine,hard._________________________________________________________
Shale, sandy....__________________________________________________________

27

25
38

7
12
15
56
14
28
15
17

153
30

5
11
31

70 
80 

171 
195 
198 
204 
210 
213 
215 
220 
239 
281 
285 
324 
339 
359 
391 
453 
456 
48& 
497 
505 
530 
568 
575 
587 
602 
658 
672 
700 
715

885
915
920
931
962

Casing, 20-inch, set-to 352 feet;'16-inch, to 382 feet: 12-inch,[to 789 feet; 8-inch to 926 feet.
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TABLE 6. Materials penetrated in representative ivells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feet)

Depth 
(feet)

Well 24/1-26K1

City of Port Orchard. Altitude about 17 feet. Drilled by O. E. Erdman, 1930.

Puyallup sand:
Clay and sand________ _ ___________ _____________ ____--___-_ 12
GraveL.---      _     --   -      ---    --_----     _------    2

Orting gravel: 
Kitsap clay member: 

Clay, waterat 108 feet. _____ _-     _      -_-_-_   -__  . _________ 94
Lower member: 

Sand and gravel.----               -   -     -   -----   _   _--   --   --- 32
Gravel and sand, water at 232 ft__________ ___ _ ___ _ -_     _    102
Clay.-..  -       .-   -       _.-----_--   .---_.-----   -----_ 15
Gravel and sand, water at 257 ft____    -__  ______ -__   _--_--.___   -   -- 10

Pleistocene deposits, undiflerentiated:
Clay....  -         -               -        _         20
Gravel and sand____---..-----__-..---_---...-_---_.--..-----._--____--___ 2
Clay, waterat 300 ft. ______ ___ _ __ __-     _ -__     _   _-   -_-   - 11
Sand, hard-packed..---.-- _-    __ ___ _____   _ _    _ -   30
Sand, loose-._____---__--__------__--__---_------_-___-------_-.--------- 30
Sand, showing of clay.-... _   ._    _-           _ ______ _  ___   25
Sand_-------.                      ___       _-   _         __- 21
Clay....     _-_-        -_-_-    -        _--_         _    ___ 11
Sand..-----.----------_------------------_.-----_- ------------------------- 5

Casing, 6-inch, set to 422 feet; perforated from 232 to 242 feet, 257 to 267 feet, and 300 to 302 feet.

Well 24/1-26K2 

Callison's Evergreen Co. Altitude about 10 feet. Drilled by O. E. Erdmau, 1940.

Orting gravel: 
Kitsap clay member: 

Clay and gravel, hard_____-______-__.___  .  _ ___-_-.  _______-__-_.
Pleistocene deposits, undiffereutiated:

Sand._  ___-___    -_   _-     _ --   ___--_-_   __  _       --_  162 
Clay. _._    _____     __-___   _--_-   ___    __      _     _   __ _  36 
Sand, water-heariiig-----_...----_._-.---__-....-_---___...------__.._--_---- 7

Casing, 4-inch, set to 272 feet.

Well 24/1-26K4 

City of Port Orchard. Altitude about 100 feet. Drilled by O. E. Erdman, 1946.

Ortiug gravel:
Kitsap clay member:

Clay, blue -.   --.   ..   ---  .--_..  .--.-.   .-   -._..--     96 
Clay, brown___---_   ___-__-   _____     __-_._   ___--____   _ -   _- 6

Lower member: 
Sand and gravel-    __-_   __   ____     _     _ _____-_   _   ____ _   40
Clay, sandy-____-----.--_-------_----.--_---_- __.-_----.--__---   -------- 38
"Hardpan"__  _ _______ _ ___ _____._____  _________ _ _ _ _ ____ 5
Sand and gravel..----------------- -_---__--___-----_-.__.-----   _-------.-- 30
Gravel, fine.---------.  -_   _----___--     __   -    -_   --_  -.     -- 23

Pleistocene deposits, undiffereutiated:
Clay, sandy.-----------------------------_.------------.----------..-------- 270
Sand, fine..------------------------ ________ _ .____ _____ ______----___ 128
Clay, blue..-----..----- _________ _______ _____ _____  _   ___       12
Sand, fine.________________________ ________ __________-_   _._____--_ 116
Gravel, coarse, water-bearing.- __ _--_________-___ __ ____________________ 16
Sand, fine._-_____-_-_---_______-_____---_____________-___-----___-.-______ 12

Casing, 10- to 5-inch, set to 780 feet; perforated from 215 to 238 feet and 764 to 780 feet.

407691 57- -10
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TABLE 6. Materials penetrated in representative iveHs in Kitsap County, Wash. 
Continued

Materials Thickiies? 
(feet)

Depth 
(feet)

Well 24/1-26L1 

City of Port Orchard. Altitude about 90 feet. Drilled by N. C. Jannsen.

Pleistocene deposits, undiffereiitiated:

Clay...                             -        .    _

8
37

10
20
20
28

9

10
41
15
31
33
10
95

4
41

8
45
70
80

100
120
148
150
160
201
216
247
280
290
385
396
400441'

Casing, 10- to 8-inch.

Wilkiiis Dist. Co. Altitude about 20 feet.

Well 24/1-26N1

Clay, white.  ________
Gravel, water-bearing-

30
70
99
101
186
188
197

Casing, 3-inch, set to 197 feet.

Well 24/1-32J2 

E. Frone. Altitude about 25 feet. Drilled hy T. G. Philpott.

Puyallup sand:
2C

15

20
95

110

Casing, 6-inch, set to 110 feet.

Well 24/1-33H1

A. Van Hee. Altitude about 10 feet. Drilled by owner, 1915.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feet;

Depth

Well 24/1-33K1

City of Bremerton. Altitude about 45 feet. Drilled by O. E. Erdman, 1940.

Recent alluvium:
Gravel, sand and silt-     _   __   ___-_____   ___-___-___--____ -   -

Orting gravel: 
Kitsap day member: 

Silt, gray-blue.-----------------------------------------------_--__---____
Clay, sticky---...  __--_  ---  --_--       _   ----   -  _-------
Silt, gray-blue_-_____--__--- --------------- _   ____   _     -________
Clay, sticky, gray-blue.-_---_-______--_-_______-____-___---___ -  
Silt, gray-blue-.  -     ---       _      --_       -_   _   -   
Sand and silt, some elay___-----_____-___-___________-___-_-_--__-_-----_-
Clay, gray-blue, contains pebbles_---_-______-___-_---_---------_--____
Clay, gray-blue, sticky.__ _ __________________   ________--   __     
Silt, gray-blue.-___---__--_--__-_____________-___________-___-___-___---_
Silt and sand, gray-blue, flne---_____   _  _____   _-___   __       -  
Silt and clay, gray-blue___-________-___-____________-__--__--_----------
Clay, gray, blue, stiff       --   .______________   _.____-____-__-___-
Silt, gray-blue------------------------------------------- ___.___--_-_.-_-
Silt and clay, blue-gray, sticky...______- __.___.._--___.____-___--------.
Silt and clay, blue-gray_------.........-.-.-......._-..___.____.___-.-_-
Silt, gray-blue._   ______--------_-_______ _-______--_______________------.
Clay, blue-gray, sticky.--------.-..._-.........._...__..__-.__-__________

Lower member:
Gravel, coarse, with sand__--_-   ____ _-......__._-.._...___-____----_

Casing, 8-inch, set to 188 feet; 6-inch, to 275 feet.

Well 24/1-33K2 

City of Bremerton. Altitude about 45 feet. Drilled by O. E. Erdman, 1941.

Recent alluvium and Pleistocene deposits, undifferentiated:
Clay and boulders_----------______-____-   -_______________-__________-_
Gravel, fine..--  --         -     _________-   -   _   -   ---   -   _

Orting gravel: 
Kitsap clay member: 

Clay-..-__     _   _ -           __      -_              
Gravel, fine..-  --         -       -       - ______--   . __
Clay..                                          
Shale (?)-..     ____     _  __     _     _ ___--_______   .--  

Lower member: 
Gravel, coarse.....----_------_---. -___._______________-___.--.-.-------.
Gravel, medium_-   _   --   _       __     __ _   _   _____    
Gravel, fine, with sand.-      __   __ ___   ____   _     __   _-_
Gravel, coarse..  ---------------------_-___-____----_-----------------  

20

Casing, 30-inch, set to 100 feet; 22-inch, to 240 feet.

Well 24/1-33K4 

City of Bremerton. Altitude about 60 feet. Drilled by city, 1947

Orting gravel:
Kitsap clay member: 

Clay...  -   -.-- 
Clay and sand___ 
Clay, santly.-.._.

Lower member: 
Rand coarse_._-___

S6 

266

Casing, 12-inch, set to 280 feet; 8-inch, to 401 feet.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feet)

Depth
(feet)

Well 24/1-33K6

City of Bremerton. Altitude about 45 feet. Drilled by E. J. Strasser, 1944.

Orting gravel: 
Kitsap clay member and Pleistocene deposits, undiffereiitiated:

Shale (clay?), blue-_-____-______- __________ ___ ____ _ _____ _____________

Shale (clay?), hard. _ _________ ... ___. _________ _______ _____ ______ _ __

Shale (clay?), hard_.___ .___ ____ ___ ___ ___ _____ ____ _____ ________

5

7
4
9

95
50
30
30
10
25
15

20
10
35
30

5
10
30
20
23

70

5

12
16
25

120
170
200
230
240
265
280
285
305
315
350
380
385
395
425
445
468
492
562

Casing, 12-inch.

Well 24/1-33L1 

City of Bremerton. Altitude about 25 feet. Drilled by N. C. Jannsen, 1945.

Orting gravel: 
Kitsap clay member:

Lower member and Pleistocene deposits, undiflerentiated:

Sand.. _________________________________________ ________ ___________________

Sand_._-___ ___________ ___ ___ ____ ____ ___ ,__ ______ _____ _______

103

13
19
13
92
30
34
30

25
70
42
18
62

103

116
135
148
240
270
304
334
405
430
500
542
560
622

Casing, 16-inch.

Well 24/1-36F1

Annapolis Water District. Altitude about 200 feet. Drilled by A. A. Durand, 1943.

Vashon drift: 
Soil and ?-._._______________________._________________

Puyallup sand: 
Clay, blue_____ ______________________________________ _______________________

Gravel, coarse, and sand. _ _ _ ________

12
18

1
8
9

10
4
3

10
10

12
30
37

38
46
55
65
69
72
80
90

100
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TABLE 6. Materials penetrated in representative 'wells in Kitsap County, Wash. 
Continued

Materials Thickness
(feet)

Depth
(feet)

Well 24/1-36F1 Continued

Puyallup sand Continued
Clay, blue, and sand.--     -  -_ -           _ _____---------- __
Gravel, water-bearing__ _    _   .             ______   
Gravel, coarse..-_____-___-__------- ______          _   ___--
Gravel, fine, and sand.________________  ____      _

Orting gravel: 
Kitsap clay member: 

Clay and wood____ _  _____ __ ____  _____ ____ _ _
Clay, blue, and sand    _____________________________________________
Clav, blue, and gravel-.----------------  ------------------------- __
Clay, blue..._______ _______________ __________________________________
Clay, blue, and gravel---     _-_ .------ --__-_-_--_---------_--__
Clay, blue_____________________________________________________________

Lower member and Pleistocene and Tertiary deposits, undifferentiated: 
Gravel, coarse, and clay, blue--             _-   ----_____________
Clay, blue, and gravel____   _  ______ _    ___   -     _   -___     _____
Clay, blue, and sand__________________________________ _____
"Quicksand"   _   _        -  _ -  -  -_-     -------------
Clay, blue, and sand __     _  ______ ____   _  ___________________ _ _
Clay and sand_______________________________________________________
Sand, gray______________________________________________________ _____
Sand-_________________________________________________________________
Sand, gray__.   _______________________________________________________
Sand and blue clay.    _ __________ _______ ____ _______________ ____
Sand--  -  "-          _.   __     ..      --_----_---__
Sand and blue clay______________________________________________ _____
Shale, blue, and sand __________________________________________ _____
Sand and blue clay______________________________ _____________________
Clay, blue_______ _______________ _____________________________________
Sand and blue clay______________ _______________ _____________________
Sand, fine, and shale--.-       - _-___   __   _-_ ___________--------
Sand and clay___________________ _______________ _____________ _____
Clay, blue__________________________________________________ ________
Clay, blue, and saud_____________________ ____________________________
Clay, blue...__________________________________________________________
Clay, blue, sandy.  ____________ ______ ________________________
Sand, compacted--______________ __________________________-__-_-_-__-
Clay, blue______________________________________________ _______.
Clay, blue, and sand_________________________________________ ______
Sand, compacted __ __ _____ _ ______
Clay, blue _________________________________________________ ________
Clay, blue, with compacted sand         ____________ _________
Sand, compacted .  ----------_-_     -   _   ______________________
Clay, blue, and compacted sand ------------ ___________ _____ _   .
Clay, blue, _______ _ _ _
Sand, with little blue clay_____ __ _ .. _ _________________ _
Clay, blue.. ____________ __ ____________________________ __________
Clay, blue, sandv________________________________________ _____ _.
Clay, blue..-.."...-..  --    _   _        _    -. __________
Sand, dark, some clay.__________________________________ _______   _.
Clay, blue _______A_____________________________________ ___________
Sand, water-bearing.______ _______________________________ ________
Clay, blue.______ _________ _____________ _______________ __________
Sand, water-bearing.______ ___________________________________________
Not recorded._____________ ___________________________________________

18
10
10
10
10
10
15
11
11
30
71
12
10
15
21
6

16
29
10
10
15
3

12
11
4

18
10

5
10
27

3
5

115
35
15

125
15
3

78
5

153
154
160
171

190
200
210
231
237
245

252 
270 
280 
290 
300 
310 
320 
335 
346 
357 
387 
458 
470 
480 
495 
516 
522 
538 
567 
577 
58. 
6f/2 
605 
617 
628 
632 
650 
660 
665 
f>75 
702 
705 
710 
825 
860 
875 

1,000 
1,015 
1,018 
1,096 
1,101

Casing, 22-inch, set to 50 feet: 20-inch, to 390 feet; 16-inch, to 713 feet; 12-inch, to 1,096 feet; perforated from 
1,000 to 1,015 feet and 1,033 to 1,096 feet.

Well 24/2-9H1

M. L. Swanberg. Altitude about 15 feet. Drilled by owner, 1948.

Blakeley formation of Weaver:
"Hardpan", gray___________________________
"Ilardpan", gray, some water _____ _ ___ _ __
Gravel, fine, with sand, with brackish \vater_ 
"Hardpan", gray, very hard  ________________
"Hardpan", gray, some water at 128 ft.___. 
Shale, brown, hard____ ____________________
Shale, blue, hard____ ________________________

28
30
321.5
57

128
129
135

Casing, 6- to 5-inch, set to 125 feet.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thicknes' 
(feet)

Depth 
(feet)

Well 24/2-9J1

M. P. Storey. Altitude about 15 feet. 1946.

Blakeley formation of Weaver:
Clav, brown ___________ .__ . ___ _ _ __ _ _ ... _ ... f fi
Clay, blue__-________-_.___________._________________________________________ ie 22
Clay, brown___________...______________________________ £ 31
Shale, blue, and sandstone, some water.._____ ____________________________ 5 36
Shale, hard -----.------    .---___--_ _____ _______._      ____-. 4 40
Clay, blue__________________.._.__...________________ 7 47
Sand and shale, blue_...___._..__________________________________ 3 50
Shale, blue, hard, some water____________________________________ 1 51

Casing, 6-inch, set to 51 feet.

Well 24/2-9P1

A. Sandstrom. Altitude about 90 feet. Dug by owner, 1909.

SoU..................................... .... _____ ______________________ 2 2
Clay, red~-_-   _----      -_---_    _   .-___   -    ---    ----_--- 8 10

Vashon drift: 
Till:

"Hardpan"_________________________________________ ________________________ 14 24
Blakeley formation of Weaver:

Bedrock. ___________________________________________________________

Casing, 6-inch.

Well 24/2-10B1

U. S. Navy. Altitude about 166 feet. Drilled by N. C. Jannsen, 1948.

Vashon drift: 
Till: 

Clay, yellow, and rock...._._._______________________________________ 20 20
Sand, hard, and"hardpan".________________ ___________________________ 15 35
Clay, blue. _-   -------__-     .--_   .__      --_-__     -__  --- 10 45

Pleistocene deposits, undiflerentiated:
Sand and gravel, fine, water-bearing  ________________--___------___---_-- 40 85
Clay....-.____..___..____._._______.________________________ _______________ 13 98

Casing, 12-inch, set to 21*2 feet; 8-inch, to 92in feet.

Well 24/2-15N1

IT. S. Navy. Altitude about 92 feet. Drilled by J. J. Bell & Son, 1942.

Puyallup sand:
Sand, brown, hard_________....________________ _. ____________ 20 20
Sand, brown...--..-__.-__________.________________._______________--_______! 30 50

Pleistocene and Tertiary(?) rocks, undiflerentiated:
Clay, brown, sandy.-.----.______________________._______-_--.--_____ 58 108
Clay, green, sandy....__..____________________.______________---__- 14 122
Clav, brown, with sand and gravel-.____________ ___________ _______________ 29 151
"Hardpan", gray  .----    -_      --._-    -_ ._______---_-_-----_._ 82 233
Shale (?), with sand and gravel_______________________________________ 22 255
Gravel, cemented.....___.______________________________________ 50 305

Casing, 12-inch, set to 295 feet; screened from 295 to 305 feet; perforated from 155 to 160 and 255 to 260 feet.
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TABLE 6. Materials penetrated -in representative ivells in Kitsap County, Wash. 
Continued

Materials Thickness 
.feet)

Depth
(feet)

Well 24/2-15P1

IT. S. Navy. Altitude about 63 feet. Drilled by J. J. Bell & Son, 1942.

Pleistocene and Tertiary(?) rocks, undifferentiated:
Clay, brown, sandy.--------------------------_..---------__--------...
Sand, brown, with sandy clay and gravel. --_____--________-----____
Sand and gravel. ____________________________________.__.___.______
Gravel, green, cemented.__--____ - --   -_ _________________________
Sandstone, black----.----________________________ _____________
Clay, blue  - _   _  --___          __-_____          -.
Clay, blue, sandy, some gravel..--.------------   ---------..---_.._--_.

Casing, 8-inch, set to 353 feet; perforated from 220 to 226 feet.

Well 24/2-16E1

O. E. Gaither. Altitude about 105 feet. Drilled by T. G. Philpott, 194*.

Soil and gravel-...__________________________________________ _ _______
Vashon drift: 

Till: 
"Hardpan" and gravel.____________-     -__   ___   ___...________

Pleistocene!?) deposits, undifferentiated-
Sand and blue clay-.      __..__-.---____...____-____-______
"Hardpan," water-bearing.-.____.___.._______.__.____.--_____-

Casing. 0-inch, set to 86 feet.
Well 24/2-16K1 

U. S. Navy. Altitude about 25 feet. Drilled by N. C. Jannsen, 1941.

Vashon drift: 
Till!?): 

Soil and ?__-_--____________-_____________________________   ________-____
Advance out wash: 

Sand___________.____._.__.-....  ...-   .-. ..--.-...  ...
Sand and gravel, water-bearing__   ______________ ....-.......
Gravel, coarse,________________________________________._.._______.
Gravel_-_. ____._____________.__.________________-     ____-

PleistoceneC?) deposits undifferentiated:
Gravel and clay, hard-__.....________--________________

Casing, 18-inch, set to 136 feet.
Well 24/2-30Q2 

L II. Thompson. Altitude about 385 feet. Drilled by T. G. Philpott, 1949.

Dug, no record..__......_________....____________________
Puyallup sand:

Sand and gravel, hard.___________________________.....
Sand and gravel, water-bearing_.___________________________

Casing, 6-inch.
Well 24/2-30Q3

H. Hatlem. Altitude about 380 feet. Drilled by T. G. Philpott, 194H.

Soil...-.-_-_   _    .-._____   _-_    - .____._   ___.__- .__
Vashon drift: 

Till: 
"Hardpan". _________________________________________________________

Puyallup sand:
SancL______________________________________________________________ _
Sand, hard-__--______________...___._____.__________________________ _
Sand, yellow, and clay..._______________________________________
Sand and gravel, water-bearing ______________________________________

40
218

237
241
270
353

40

10

20
50
60

130

136

51?:

35 1 ;;
4

Casing. 6-inch, set t» S2 feet.
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TABLE 6.   Materials penetrated in representative wells in Kitsap County, Wash.  
Continued

Materials Thickness
(feet)

Depth
(feet)

Well 24/2-31 Al

Annapolis Water District Altitude about 33d feet. Drilled by N. C. Jannsen, 1943.

Vashon drift:

Sand and gravel, hard. __ _ _ _____
I'uyallup sand:

Sand.. - _

Orting gravel: 
Kitsap clay member:

Lower member:

Sand and gravel _ _
Pleistocene or Tertiary!? > deposits, undiflerentiated:

Sand.- ________
Clay_._. ________________________________  ._   _     -.   _   .- ______

Cl.v---.-__ ----- ___ _-- __-- __ ---_ __

37

45
1.
64

8
38

6

17
101

15
11?

49
oo
47

1^
' >.<

10.

37
62

107
123
187
273
281
319
325

342
443

458
576

625
647
694
727
745
769
874

1,006

Casing, 22 to 16-Inch; perforated from 459 to 575 and 627 to 647 feet.

Well 24/2-33H1

L. Cheney. Altitude about 20 feet. Drilled by L, Stoican, 1952.

Orting gravel: 
Kitsap clay member:

Clay, blue-. _ ..__ .._ _. __ _ __ .. ___ _ ___________ _ ... ___
Lower member

Well 24/2-34N1 

11. Mlkelsen. Altitude about 65 feet. Drilled by M. Scott, 19 .0.

Puyallup sand- 
Sand_.___. _____ ____ ._ . ... __________________

Orting gravel: 
Kitsap clay member:

Lower member:

9.«
3

32

1

20

KE

2S

98
101
133

134

20

122

145
152

Casing, 6-inch.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickress 
(feet)

Depth
(feet)

Well 24/2-35N3

T. Foshal. Altitude about 20 feet Drilled bv X. C. Jannsen, 1931.

Vashon drift: 
Till: 

Gravel, cemented____________ _______________________
Puyallup sand:

Sand, fine._____________________________
Orting gravel:

Kitsap clay member: 
Clay, blue _________________________________________ _______ ____
C lay and sand _ ___--___________-_. _________________
Sand and clay, blue____________________________________

Lower member:
Gravel and sand, coarse, water-bearing..__________________________

Well 24/2-34P1

J. R. Anderson. Altitude about 20 feet. Drilled by L. Stoican, 1951.

Open hole, no record..--_-______ ______ _______________ ____
Orting gravel:

Kitsap clay member: 
Clav, blue___ ___ ___ ____ __ ... _ ._
Sand, fine__--______-____________ _______________ ____________ ____
Clay, blue__.____ _______________ _______________ _ _____ _________
''Hardpan''_____ _______________ _________________________________

Lower member: 
Gravel, coarse_---------------__- _______________ ____________ ____.

Casing, 6-iiich, set to 141 feet; perforated from 133 to 141 feet.

Well 25/1W-1K1 

H. Gorman. Altitude about 70 feet. Drilled by T. G. Philpott, 1947.

Soil and gravel_-_-__---______ ____________ _______________ _______
Vashon drift: 

Till: 
"Hardpan"___._______________ _______________ __ _____ __________
Clay and gravel. _____________________________ __ _________ __ ____
"Hardpan"___________________________________ ____________ __ ____

Pleistocene deposits; undifferentiated:
Sand and clay, hard--________ _______________ _______________ _.__
Sand and clay, soft___________________________ ____________________
Gravel and""hardpan" ______________________ ___ ________________
'' Hardpan" _________________ ____________________________ _______
Sand and gravel______________ ____________________________________

Casing, 6-inch, set to 86 feet.

Well 25/1W-14F1 

A. Apostel. Altitude about 60 feet. Drilled by T. G. Philpott, 1949.

Vashon drift: 
Till: 

Soil and clay______________________________________________________
Orting gravels: 

Kitsap clay member: 
Clay, blue._________________________________________________ _____
Clay, blue, with fine sand____________________ __. ________________

23

,50

66
136

Casing, 5-inch.
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TABLE 6.   Materials penetrated in representative wells in Kitsap County, Wash.  
Continued

Materials Thickner-s
(feet)

Depth
(feet)

Well 25/1W-14M1

E. J. Greer. Altitude about 65 feet. Drilled by T. G. Philpott, 1948.

Vashon drift: 
Till:

Puyallup sand:

00

3

10
13

1

"2

25
45

55
68
69

Casing, 6-inch, set to 69 feet.
Well 2S/1W-15H1

  Foster. Altitude about 15 feet. Drilled by T. G. Philpott, 1946.

Recent alluvium and Vashon drift:

Vashon drift: 
Till:

Puyallup sand:

10

6

4
10
20

5

10

16

20
30
50
55

Casing, fi-inch, set to 55 feet.
Well 25/1W-15H2

  McKenzy. Altitude about 15 feet. Drilled by T. G. Philpott, 1946.

Casing, 0-inch, set to 57 feet.
Well 25/1W-15K1

F. Crosier. Altitude about 50 feet. Drilled by T. G. Philpott, 1948.

No record, __ ______
Vashon drift: 

Advance outwasln?):

55

11
14

55

65
79

Casing, 6-inch, set to 79 feet.
Well 25/1W-15N1

V. S. Coiiradson. Altitude about 40 feet. Drilled by T. G. Philpott, 1950.

Vashon drift: 
Till:

Puyallup sandi?):
41

11
1

41

52
52

Casing, 6-inch, set to 53 feet.
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TABLE 6. Materials penetrated in representative ivells in Kitsap County, Wash. 
Continued

Materials Thickress 
(feet)

Depth 
(feet)

Well 25/1W-15Q1
O. Holiday. Altitude about 120 feet. Drilled by T. G. Pliilpott, 1949.

Dug, no record.. ___________________________ ___- _________________________
Vashon drift: 

Till: 
"Hardpan".__._ _______ __________________________________________________

Advance outwash and Puyallup sand, undifferentiated:
Gravel---_----.------------------------------____-----------_ ----------
Clay and gravel.________________________________________________________
Gravel, water-bearing._-____--------________________----_--________-_-_.

Casing, 6-inch, set to IIT1 ^ feet.
Well 25/1W-15Q2 

L. J. Kobertson. Altitude about 130 feet. Drilled by T. G. Philpott, 1949.

Soil  ___---..__.__   ___-___   ____....._...._..___-   ___.._________.
Vashoii drift: 

Till: 
Sand, clay, and gravel._______________________________________________
"Hardpan" and clay, yellow.-.-..---------------- -------------- ______

Puyallup sanrU?):
Sand and clay, yellow.-_-__________-___-________-______-___-_______--__.
Clay, sandy, water-bearing. ______________________-_-___-_______
Sand, coarse, water-bearing___-___-__.-__.-___________._________-__-_-.

Casing, 2-inch.
Well 25/1W-17P1

  Berg. Altitude about 40 feet. Drilled by T. G. Philpott, 1950.

Vashon drift: 
Till:

Clay, gravel, and "hardpaii"---________________---__-_____-_-______--_-.
Puyallup sand(?):

Sand, water-bearing.-----------..-----------------------------.--------.
C lay and gravel -___________________________________________________
Sand, water-bearing.----__-________________-__-___________.-__-_-_--

Casing, 6-inch, set to 72 feet.
Well 25/1W-19F2 

G. F. Schroeder. Altitude about 30 feet. Drilled by N. C. Jannsen, 1934.

Vashon drift:
Till: 

"Hardpan".___ -_______-_________________-_____________-__-___
Till and outwash: 

Boulders__________________ __________________ ______________________
Gravel, cemented__________________-_______________-___-_--_-__-_---_-_
Gravel and sand, cemented.. -----------------.------------_--------__.

Casing, 6-inch, set to 65 feet; perforated from 47 to 05 feet.

Well 25/1W-20J1 
R. E. Hadley. Altitude about 20 feet. Drilled by T. G. Philpott, 1948.

Soil and eravel_________________________________________________________
Vashon drift: 

Till: 
"Hardpan"__________________________________________________________

Advance outwash: 
Gravel, with some water..-----__----__________-_-_--_--_--------_--_--
Gravel, cemented-.-._--_____________________________________________
Gravel, with some \vater----__-__-__.__________-__-____-_________---_--
Gravel, cemented.-.....___._________________-___________--______------
Sand and gravel, water-bearing__-_.-___-_______._-.---.--.__-----__--

29 
3'.

C»siug, 6-iuch, set to 68 feet.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness
(feet)

Depth
(feet)

Well 25/1W-21E1

R. E. West. Altitude about 40 feet. Drilled by T. Q. Philpott, 1948.

Recent alluvium and Vashon drift:
Soil and gravel._________________________________ __________
Gravel-__--___--___-___________________ __ _________________ ______

Till: 
Clay.______________________________________________________________
"Hardpan"-.__ ___________ _______________________________________

Advance out wash: 
Gravel, hard_______________________________ _______________________

Puyallup sand(?):
Clay, sandy, water-bearing____ ____________________________________

Casing, 6-iueh, set to 46 feet.

Well 25/1W-21E2 

L. Boyce. Altitude about 40 feet. Drilled by T. G. Philpott, 1950.

SoiL._____________________ ____________________
Vashon drift: 

Till:
"Hardpaii" and gravel,__________________________ _______________

Puyallup sand(?):
Sand, water-bearing-_______________________________________________

Casing, 6-inch.

Well 25/1W-21M1

B. Benniek. Altitude about 40 feet. Drilled by T. G. Philpott, 1949.

Vashon drift:
Recessional out wash: 

Gravel.---___-_---_-----__ ____________________________ ___________
Till: 

Clay_-_______________________ _____________________________________
Clay, hard, and gravel___________________ ________________________

Puyallup sand(?):
Clay, sand, and gravel, water-bearing________ _____________________
Clay, with some sand___________ ____________ _____________________

Casing, 6-inch, set to 53 feet.

Well 25/1-6D1 

U. S. Navy. Altitude about 320 feet. Drilled by X. C. Jannsen, 1948.

Vashon drift:
Outwash and Puyallup sand, undifferentiated: 

Sand----_---------------_---__--__-.___-----_--  -----------------
Gravel, loose, and sand___________-__.________-___-_---_-___-_-___
Sand, hard.________________________________________________________
Sand and gravel, hard._____________________________________________
Sand, water-bearing,__ ___________________________________
Sand and clay_-_______________-____,_-___,___-____-._---______--___

80
170
202
207

Casing, 8-lneh, perforated from 167 to 207 feet.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness Depth
(feet) (feet)

Well 25/1-6D2

U. S. Navy. Altitude about 320 feet. Drilled by T. G. Philpott, 1947.

Dug, no record.._..._--____-_______ ________
Vashon drift:

Till: 
"Hardpan".__________ __________

Advance outwash and Puyallup sand, undifferentiated: 
Gravel, cemented__________________________ ___
Sand and gravel..----- ------______ __.-___-___-__--_---_--_--__ __-
Gravel, loose---.-----__--_---_--_-- _---_.--_--_-____-__-__-_--- _-_
S and, fine_________________________________
Clay, blue__---_---------_-_-..-__ --------------
Gravel, cemented_ _ _ ________________ ---------
Gravel and clay.__. ____________________________ ____________ ______

Well 25/1-9G1 

L. O. Fail-field. Altitude about SO feet. Drilled by T. G. Philpott, 1947.

Soil.-----.----.--  --_   __-__   _   ____------ _______________
Vashon drift: 

Till: 
" Hardpan''_._.             .   ______   __________-_-         _ ___

Puyallup sand:
Sand, hard, and gravel.... __._____, _______---_--________
"Quicksand".-_______________ ______________________________________
Clay, blue __--._---__---- __ ____________ __________ -_--______
Sand, fine, water-bearing. _ ___________________________
Gravel, water-beariug_____ _______________ _________________________
Sand, fine.--___-_  -_   -__   -       __   -_   -   -__-_____-   _       _
Clay, hard, and sand_ ______________________________________________

Casing, 6-inch.

Well 25/1-10J1 

O. Ringness. Altitude abouf245 feet. Drilled by T. G. Philpott, 195(1.

Vashon drift: 
Till: 

Dug, "hardpan" and sand _________________________________________
Puyallup sand:

Sand, water-bearing.________________ _______________________________
Clay, blue_-_--_______ _______________________________
Clay and some sand and gravel__-_____________-___------_---________
Sand, water-bearing- ____________________________ ____________ ___-_
Sand and gravel, cemented, hard (till?)_________ _-__-___-_______-_
Sand, water-bearing-_________________________________________

Casing, 6-inch.

Well 25/1-16G1

G. Simonsoii. Altitude about 50 feet. Drilled by T. G. Philpott.

Vashon drift: 
Till and outwash:

Soil and gravel_.--_____-_--____________________-__--_----__________.
Clay, blue, and sand--_____-______________________--_---_-____-____-

Puyallup sand(?):
Clay, blue___________--__-_______________________-----__---_______.
Sand and fine gravel.____ __ _______________________________
Clay, blue_________________________________________________________

36

80
94

145
200
235
240
286

120
135
140
160
164

61
69
78

156
222
225

135
180
188

Casing, 6-inch, perforated from 50 to 65,feet.
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TABLE 6. Materials penetrated in representative wells in Kilsap County, Wash. 
Continued

Materials Thicknes?
(feet)

Depth
(feet)

Well 25/1-17R1

L. A. Smith. Altitude about 35 feet. Drilled by A. L. Nicholson, 1950.

Soil and ?.______.__      __          ____.___-__   ...
Vashon drift: 

Till: 
"Hardpan"__...._._ ._  ___    ._     _______....__
Clay.--           .                     

Advance out wash: 
Gravel, water-bearing....._.__._  __ ___.  . ___ ._

Casing, 6-inch.

Well 25/1-21 Bl

  McKaeg. Altitude about 100 feet. Drilled by T. G. Philpott, 1948.

Soil.                                  
Vashon drift: 

Till: 
"Hardpan"______  __ ______  _   .___   __............_.

Advance outwash and Puyallup sand, undifferentiated: 
Gravel, loose, water-bearing.   ___  _ ___   __  _   ___  _ 
Cla , sandy.____  _____________..________________._.
Gravel, water-bearing.  .___________...._._______..._.
Sand, fine, with some gravel_________ __...._____..__....
Sand, coarse, with gravel, water-bearing..___  ____         
Sand, coarse_._._--..__.._._._...___....__.......
Sand.      .                           
Gravel, fine, water-bearing-.   _.    ____ -._____-......_--.-..
Sand, water-bearing_  ______..._.__......._._.........

Casing, 6-inch.

Well 25/1-23K1 

B. Bitle. Altitude about 190 feet. Drilled by T. G. Philpott, 1949.

Dug, no record..   ___..._.._____..._._...__._.... 
Puyallup sand:

Sand, fine, water-bearing.... ._____....._...__.............
Clay, blue, with some sand...._.._....__..__...__.._

Casing, 6-inch, set to 48 feet; perforated at 40 feet.

Well 25/1-27N1 

O. I. Helms. Altitude about 80 feet. Drilled by T. G. Philpott, 1948.

Dug, no record...._______..___....________........
Puyallup sand:

Clay and gravel..-___-___-_   _-   __ _ ___  ______ _ _   __   _
Gravel---------.--.    -  .--   -  -  _-   _---.   __-   _.
Sand, water-bearing..    -- --    __- _ __ __  ________ _  ___.
Gravel, water-bearing ________     -__.   _.._. ...___.....
Sand, dark, hard_.._....__   .   .....__..____._........
Gravel, fine, and sand, water-bearing.       ___.  ____-_--   -__.

15
38
46
55
75
80
85
88
91

30 30

38

7
13 
11

6 
19' 3

Casing, 6-inch, set to S3 1 2 feet.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feetj

Depth
(feet)

Well 25/1-28J1

Dr. Kint. Altitude about 60 feet. Drilled by T. G. Philpott, 1946.

Vashon drift: 
Till:

Gravel and" hardpan". ____________________________________________________
Puyallup sand:

Sand and graveL----------_.--___-__-__-._.....____....__.....
Gravel, hard...._.--.____._._......-__..__.._.....___...._.._..._......___.
Sand and gravel...- .._...____._--_______.._..____.___..........
"Quicksand"..___________________________________._......__...._.
Sand, water-bearing,.________________________________________________.......
No record......._....____..._______.....________________.

Casing, 8-inch.
Well 25/1-35M1

O. Johnson. Altitude about 340 feet. Drilled by T. G. Philpott, 1950.

Old well, no record.-_----_..___-__---.__........_..---....   .  ._.__.
Puyallup sand:

Sand, water-bearing._.-_.______._...____.___.._________________---._.
Clay, with some sand.---_______.___._____.______.._____.___.
Clay, with fine sand_..._......_.........._____________.....
Clay, blue __.._..   ____._.....______..............  ........   .....
Clay, dry...  .   _-.-_ _..  ..   ____. ..   .._ ..--. .-.-- ....
"Hardpan".._____________________________._____._._______..  __.
Sand, coarse, dry___.__-_________.______________________________
Sand, gravel, and clay, dry..____...._______-_.._____....___._.___..
Sand, dry..........  ........    _-__-___----_____-__--___-_.  _  ......

Casing, 6-inch, perforated from about 40 to 50 feet.

Well 25/2-9D1 
  Cove. Altitude about 20 feet. Drilled by N. C. Jannsen, 1931.

Vashon drift: 
Till: 

"Hardpan"______ ___________________________________________________________
Advance out-wash: 

Gravel.__________________________________________________________________
Pleistocene deposits, undifferentiated:

Sand, loose_____________-____________________________--___----____-_----_-__
"Hardpan"______________________________________________________________
Clay with sand streaks_________-________________________________________.
GraveL _________ _______________________________________ ____   _
Clay, sandy________________________-._______________________________________
Gravel, water-bearing._____________________________________________
Clay, sandy.______-_-_--______--_--____-_____--___-_---__--____-_-------_-_

Casing, 41 n-inch.
Well 25/2-14A1

Hill Naval Academy. Altitude about 30 feet. Drilled by N. C. Jannsen, 1934.

Vashon drift: 
Till: 

Gravel, cemented,.___________________________________________ ________   _
Boulders._____________________________________ _________ ________________

Pleistocene deposits, undifferentiated:
No record-_-___-_-__-_-_______-__-_-_____---_--____-_-_----__--_-_-----_-__
Boulders and fine gravel______________________________________________
Gravel, fine.__.__...__.._...__.._-..__..___-_.-______--.-.-   .---.._---...-
Gravel, fine, and boulders._____________________________________________
Boulders and sand_________________________________________________
Sand.______________________________________ _______________ _______________
Sand and clay______________________________________________________________

13
5
6
6

271. 
20L

20

33
38
44 
50 
77} 2

40

58
90

110
135
157
167
183
205
212

25
35
45
47
56
58
60

10
5
9

27
51
71

123

57 
66 
93 

144 
215 
33S

Casing, 6-inch.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feet)

Depth
(feet)

Well 25/2-14A2

Hill Naval Academy. Altitude about 90 feet. Drilled by II, O. ileyer.

Vashon drift: 
Till:

"Hardpan" __ _ _ _ _ _____

Pleistocene deposits, undiffereiitiated:

15
15
10

4
3'
15
15

1
4
8
c1
4
3

15
30
40

44
75
90

105
106
110
118
123
124
128
131

Casing, 8-inch.

Well 25/2-14P1

Webster. Altitude about 40 feet. Drilled by X. C. Jannsen, 1932.

Puyallup saiid:_

Sand__ __ ___ _ ______ ____ _ _____ __ ______

20
on

19
26
21

20
4U
.Q

85
100

Casing, 6-inch, set to 20 feet.

Well 25/2-17C1

U. S. Navy. Altitude about 155 feet. Drilled by J. J. Bell & Son.

Soil__.__ ________________ ______________________
Puvallup sand: 

Silt. ___________ _________ ______________________________

Orting gravel: 
Kitsap clay member:

Pleistocene and Tertiary)?) deposits, undifferentiated:

I 1 -

SO'a
19

106
6

3
30

2
14
14

9» 2

4 1 .
85

100
175
31

4
10
48
13
21
43

8

I'a

82
101
207
213

21fi
240
248
262
276
2851 _.

290
375
475
6,50
681
685
fi95
743
756

820
902
910
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TABLE 6. Materials penetrated in representative ipells in Kitxap Comity, Wash. 
Continued

Mate-rials Thickness
(fret)

Depth 
(feet)

Well 25/2 17C2

U. S. Navy. Altitude about 150 fret.

Puyallup sand and Pleistocene deposits, undiflerentiated:
Gravel, sandy_________ __ ____________ __ ____ _______ _____________________
Clay__________________ _______ _______________ ___________________
"Quicksand"_ ___ _ _ __. ___ ________ _ __ _________ __ ___________
Clay_---_-__-___- __-..__ _______________ ____________ _____________________
Clay, hlue___ ____________ _______________ ____________________________ _____
Sland and clay___________ ________________ _____-__-__-_ ___
Sand_-----__ _____ __ _-_ _____-_.--_______. __ ________ ______------______
Sand, fine, and clay___ __ __ _______________ ____________ ____________ _____
Sand, hard_____'______. _______________________________
Clay, blue -----__-_----------_____-----_-_- _____-_---__ _-_____-_-___-_--_
Clay, blue, sandy. ____ _ _ _ ___________ ___ _______________________________
Sand, fine, with clay- __ ____ __ __ _ _______ _______________ ____-_-_--_____

Well 25/2-20K1

Bainbridge Island School Dist., Altitude about 70 feet. Drilled by H. O. Meyer.

Vashon drift:
Dirt and gravel______--___. ___ _.____. ___ - ___________ ______________
Clay. _______________________________________________________________________
"Har Ipau"________________ _______________________________ _______________

Pleistocene deposits, undiflerentiated:
Clay, gray___________--___________-_-_-_________.--_-_-________----_--_____
Gravel, water-bearing.______________________________________________________
Clay and brown sand_________ ____________________________________________

Well 25/2-21F1 

A. Hofl. Altitude about 165 feet. Drilled by H. O. Meyer.

Vashon drift: 
Till: 

Soil and gravel_-____._--_---_______-_-_-__________--_--____-____----_-______
Gravel and clay_________ ---_______-__-____________-___-_________--_----____
"Hardpati" and gravel.-.__---__--_,_---_---_____-------__--_____-_----_____

Pleistocene deposits, undiflerentiated:
Clay and gravel, some water__________ _______-_--_----_-_____-_----______
Gra'veL-----_-----------_---_---_----_-- ______________________________
Gravel, water-bearing.__________________ _________________________________

Casing, 6-inch, set to 86 feet; perforated.

Well 25/2-23E1 

A. Amdahl. Altitude about IfiO feet. Drilled by H. O. Meyer, 1945.

Vashon drift: 
Till: 

"Hardpan"_________________________________________________________
Clay and sand_________________________________________________________
"Hardpan" and ulay._____________________________________________________

Puyallup sand:
Sand.-___-_-_-_-_-_-__---_--__-__----__-_-_-___-_---__-___--_____-__-__----_ 
Gravel, water-bearing-__________________________________________________ ...

40
100
106
146
173
190
210
237
239
243
250
264

15

407691 57- -11
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TABLE 6. Materials penetrated in representative irclls in Kitsap County, Wash.-
Continued

Materials Thickness
(feet)

Depth
(feet)

Well 25/2-23F1

L. Sweet mans. Altitude about 155. Drilled by II. O. Meyer. 1945

Vashon drift: 
Till: 

Soil and gravel__--___ ___________ _ - _ _
"Hardpan"_________ ____________ _______________________ _________

Puyallup sand:
Clay_ _________________ ____________ _________________________________
Gravel._______________ _________ ____________________________________
Sand and elay._______________________________________________ _ _____
Sand and gravel._---_-.-__--_______._____________-________-_-__--____
Gravel and some clay ________________________________________________
Sand, hard_-_________________________________________________--______
Gravel, water-tiearinp_____ _ ___ __ ______ _ _ ___ _______ _______
Sand__ -_-____---______-_--__-_--__-_
Gravel----_________ _________________________________________________

Well 25/2-25 Cl 

Y. W. C. A. Altitude about 100 feet. Drilled by X. C. Jannsen, 1928.

Vashon drift: 
Till:

Gravel, sandy,._________________ ____________ ____________ __________
"Hardpan"___________________ ___________________ _______________

Orting gravel: 
Kitsap flay member: 

Clay, hard---____---___--______-__--_-____ ---------
Clav, blue and boulders--__________-_-_________-_-_______--__---__--_
Clay, a little water at 52ft____ _________________________ _____________
Clay and gravel-_____________ _________________________ __--______-__
Gra'vel, cemented_ _________________________________________________
Clay, saiidy_______ _______________________ ____-_--_-_
Sand, fine, some water at 93 ft.--------- _______--_--_--___-__--_--__

Casing, 8-inch, set to 109 feet.
Well 25/2-25E1

L. E. Duncan. Altitude about 110 feet. Drilled by X. C. Jaruisen, 1930.

Vashon drift:
Till: 

Clay and gravel_-_-___- -__-__--_---___________-_______-_--_-__-__-_-
Advance outwash and Puyallup sand:

Gravel and saiid-_-__-__ -----_______---___-._- _ _
Gravel, cemented____________________________________________________
Gravel__-_--_---_-----_---_________-_______-___-_-__-__-_-----_-_____
Sand.._________________ _____________________________________________
Gravel.----__---_---_----___-._-___-___________-_-_____-_-_-----_-___

Casing, 6-inch.
Well 25/2-25L2

.1. Wade. Altitude about 95 feet. Drilled by N. C. Jannsen, 1930.

Old well, no record----_-__--_--------______-_------------_--_--_-----
Puyallup sand and Pleistocene deposits, undiflerentiated:

Sand and clay____ ____________ _______________________ ______-.____-_
?--   __-   --     __   _-----......_--.-_   --___-   -   --
"Hardpan"___ ______---_ __ ___ _ ________________________________

Casing', 6-inch, set to 127 feet.
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TABLE 6. Materials penetrated in representative welts in Kitsap County, Wash. 
Continued

Materials Thickness
(feet)

Depth
(feet)

Well 25/2-2M1

M. Anthony, Jr. Altitude about 70 feet. Drilled by X. C. .Tamisen, 193(1.

Vashon drift: 
Till: 

Sand, clay, and gravel.__ __-.____--._--____-_________ _____.__-_.
Puyallup sand:

Sand, fine________ _._ _ ______ _..____..__.-_-_-__-_-__
Orting gravel: 

Kitsap clay member: 
Clay and sand_-___.__ -___-__---_____ ____________ ______
Sand___________________________________________ __--__-__-_
"Hardpan". .____ ___ ____-_-_______-_-_--_-__-___
Sand, water-bearing ____________ __ ________________________

Casing, 6-inch.
Well 25/2-25N1

 Taft. Altitude about Id feet. Drilled by 11. O. Meyer, 1945.

Vashon drift: 
Till: 

"Hardpan"_______________________________ ____________ ______________ _____
Orting gravel: 

Kitsap clay member: 
Clav, sand, and water. _____ _________ ___________-__--___--___--__--__--_-
Clay_______________ _ _____ ________ __________
Clay, sand, and water---_______----__---___--__-___--_--__-__-___-__-------
Sand, flne--__----__-____--__----_---__--_--__--__--_---__--__--- ----------
Clay, some sand_______ ____________-__----__
Sand, coarse, and water.___________ ________ ______________________________
Sand and pebbles____________. ______ _______________________________________

Well 25/2-26 Al

IT. S. Army. Altitude about 160 feet. Drilled by Service Hardware Co., 1952.

Yashon drift and Pleistocene deposits undifferentiated:
Sand._____________________ ____________-____-________--_--_-__--__-----__--
Sand, loose..-__________ _______________ ______________-____-_--__---__-__--
Sand and clay__________________________ ___.__________-___--__--__-_ ______
Clay, blue__________________________________.________ ____________ ________
Clay blue, large boulder at 54 feet____-_____-___-___- ____________ ________
Clay, hard, and gravel.______________ ______________---__--_
Clay, hard, and fine gravel__________ ______________________
Sand, clay, and gravel.___________________________ _________________________
Clay, sand, and gravel_______-____-_____-_________________--___----_-.-___-
Clay and gravel..___ --__-_-_____-_-.-__--_--_--
Sand and gravel._________________ ____________.______-____-__---__-__--__--
Sand and small gravel, water-bearing__________ __ ________________
Gravel and coarse sand________ _______________ _________________
Gravel and clay____________________________ ______________-___--__---_--__-
Gravel__---__- _______________ ____________ ____________________________ _.
Sand and pebbles__--______- _______________ _________--___-___-__---_-__ _.

Well 25/2-26E1

O. U. Selland. Altitude about ISO feet. Drilled by H. O. Meyer.

Vashon drift:
Till: 

Clay and gravel._____ _____ ___________________________________ ___________
Advance outwash and Puyallup sand: 

Sand and graveL______ ________________________________________ ___________
Sand and gravel, water-bearing--_____________________-___--__---__--_-----.

29
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TABLE 6. Materials penetrated in representative wells in Kitxap County, Waxh. 
Continued

Materials Thickness
(feet)

Depth
I fret i

Well 25/2-26E2

E. Callaham. Altitude about 170 fret. Drilled by II. O. Meyer, 1944.

Vashon drift and Puyallup sand:
Gravel.-.- __--____-__ ... ______.._ ... .... ______ ___.._ ______ __._
Saiid.___-____-____-____.__ ____________ _..---_ .___
Sand and gravel, water-bearing.. _______ ___________________ _____

Well 25/2-26G2

D. C. Buchanan. Altitude about 130 feet. Drilled by N". C. Jannsen, 1930.

Old well, no record.. _. _________ ____-__.. ____.-______--. ___________
Puyallup sand:

Sand______. ________ ____________________________ ____________ ___________
Sand, brown_._____. _______________ ____________ _.-______--_____-_____-_

Ortiug gravel: 
Kitsap clay member: 

Shale (clay or silt) blue, sandy __ ______ _________.-.__________----_____.
Shale (clay or silt), blue______'. _____________________ __________________ ._
Clay, blue, sandy__. __________________ ____________ ______ ______________
Sand, black, fine. -.-_--__--____.___-____-__________--____._--______._____
Sand, black, fine-----__---___-___-_--_-___-____-_.____ ____________ _____
Sand, \vater-bearing______________________.____________ ____________ __. _

Casing, 6-incli.
Well 25/2-26K1

J. Uglesieh. Altitude about 20 feet. Drilled by X. C. Jannsen, 1931.

Old well, no record. ____________ ____________________________ ____________
Pleistocene deposits, undiflerentiated:

Gravel, cemented-----___--___--____-__________ ___._--_________-_-_-____
Gravel, loose_. _______ _________________________ _________________________
Gravel, cemented, and sand_______ ____________ _____________________________
Sand, loose_-__--___.- _________________________ _______________ ____________!
Gravel, loose_. _______ ____________________________ _______ _ __.______..____!

Casing, 6-iuch.
Well 25/2-26K2

Mrs. A. N. Whitenberg. Altitude about 120 feet. Drilled by N. C. Jannsen, 1930.

Vashou drift: 
Till: 

Clay, yellow and boulders _ ____________________________ _______________ __.
Clay, yellow, sandy, some boulders and gravel- ------__-_.---__-----.---
Clay and gravel------______ ____________________________ _--___-_-_____-.

Pleistocene deposits, undiflerentiated:
Gravel. _______________________ __________________________________________
Gravel and sand. ______________ ___________________________________________
Gravel... __ ______ __ __ __ _ _ ___ _______
Sand. _________________________________________ __________________________
Gravel, cemented__. _____________ ____________ __________________________
Gravel and sand __ _________________________ ________ _ ____ ______---_
Gravel, \vater-bearing--__.____________________ _______________ __________

Casing, 6-inch.
Well 25/2-26L1

J. Sauers. Altitude about SO feet. Drilled by II. O. Meyer.

Vashon drift: 
Till: 

"Hardpan" with clay_--_-____. ______________________ ____________________
Puyallup sand:

Sand, fine--------__--_--__ _______________________ _ _______ _ __________
Gravel, water-bearing. --___-. _-_________.___________-_-_______._____----
Clay, soft, with fine gravel... _____________ ____________ _________________
Grave], water-bearing. _________________________________ _.--___,_______ _

137
141
155
159
171
175

34

55
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickntss
(feet)

Depth 
(feet)

Well 25/2-26M1

E. L. McNarity. Altitude about 110 feet. Drilled by N. C. Jannsen, 1932.

Vashon drift:
Old well, no record. ___________________________ ____________________ 58

Till: 
"Hardpan"_______ ________________ ______ _______ _________________ 10

Luyallup sand:
Gravel, water-bearing _______________________________________________________ 3
Sand, water-hearing-_---___-_----_____---______--__-_---___-__--___-----__-_ 3
Sand and gravel-_____ _. ._ __ _________________________________________ ___ 4

Casing, 8-incli, set to 78 feet: perforated from 68 to 73 feet.

Well 25/2-26M2 

J. Camarada. Altitude about 70 feet. Drilled by H. O. Meyer, 1945.

Soil....___________________________________________________________________
Vashoii drift: 

Till: 
"Hardpaii"___________ ______________________________________________ 16
Boulders.___________________________________________________________________ 2
"Hardpaii"_____________________________________________________________

Pleistocene deposits, unditferentiated:
"Hardpan" and gravel-. ____________________________________________________ 29
"Hardpan" and sand, water-bearing______________________ _______________ 12
Clay____ _____.-___-_ ____________________-_____________-.___; 4
Gravel, water-hearing _______________________________________________________ 1
Clay and gravel._____ ______________________________________________________ 12
(travel, water-bearing_______________________________________________________ 7

Casing, 6-inch, screened from 90 to 95 feet.

Well 25/2-26P1 

Commercial Ship Repair. Altitude about 10 feet. Drilled by X. C. Jannsen, 1933.

Vashon drift: 
Till: 

"Hardpaii" and boulders_________________________________________________
Boulders.________________________________________________________________

Pleistocene and Tertiary (?) deposits, uudilfereiitiated:
Gravel, cemented__"_________________-_______ ___________________ ___________ 18
Gravel, hard-----_--_----__--_---__-_---____-_--___-_----__--_--__--_---_--_ 43
Boulders____________________________________________________________________ 17
Shale______________________________________ _________________________________ 55
Clav, blue______________________._________ __________________________________ 95
"Hardpan", white__-_____________ _______ _________________________________ 20
Clay, tough,_____ _ ____ _ ____ _ __ __ ___ __ ___ __ ___ ___ 15
Clay, blue_._________________________________________________________________ 60
;-ilt and boulders_______--_____-____-__--___-___-______--____----__--_-_____- 35
Boulders, hard______________________________________________________________ 22
Clay, blue, and boulders____________________________________________________ 73
Shale, gray______________________________________________________ ___________ 43
Shale, gray with boulders_____________ __________ ________________________ 38
Shale, gray, water at 570 ft...__________ ___ ___ __.__ ___________________ 49
Clay, boulders at 632 ft______________________________________________________ 38
Gravel, loose__---__-_______-__-________- _______________ _______ ___________ 6
Shale._______________________________________________________________________ 33
Clay, blue, with boulders.______ _______________ ._ _______________________ 20
Gravel, fine.________________________________________________________________ 14
Sand, rock, and gravel_____________________________________________________ 11
Gravel, and coarse sand. water-bearing________________________________.____- 34

Casing.
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TABLE 6. Materials penetrated in representative ivells in Kitsap County, Wash.- 
Continued

Materials Thickress Depth
(feet) (feet)

Well 25/2-26P2

Federal Housing Project. Altitude about 40 feet. Drilled by X. C. Jarmsen. 1946.

26
28
46
56
73
81
114
152

163

Vashon drift:
Till: 

''Hardpan"__-_--__.__--_-_-_______.__-___.-_ _____-___.____-----___-__.
Orting gravel:

Kitsap clay member: 
Shale, gray-__---_ _----___._ _--__-____ _.... ... --. _____ ..._..
Sand------..-._-__--__---------__   ---___-__--______------ ---___.-.-
Shale, blue, with shells.._____-_-___--______--______-__--__._ _________
Shale, gray,._---____---____-______________-__-.____-___-___-----___-_.-
Sand and gravel, fine----___.------.-___-----__- ___-----_-.-___--------
Sand and clay.--_--_---____.____-__--________-___-_____-____-----------
Shale, blue, and gravel._ ___----___-_--____-_-_ _____-----.-_---__-_-_-
Shale, blue.--------------____-_______-__-__-_______-_---__--_--.-------

Lower member: 
Gravel, water-bearing._. ____-____________._-__.___-_---_------.-------

Casing, 16-incli.
Well 25/2-27L1

J. R. Book. Altitude about 10 feet. Drilled by N. C. Jannsen, 1931.

Vashon drift: 
Till: 

Clay, and rocks,______________________________________________
Pleistocene deposits, undifferentiated:

Gravel.--------------------. _____________-______--__-----------
Sand.-------------------___.----...--_-____-_-_-____-------------------
Gravel, cemented.__-_______________.___________-----_--
Gravel.--._-----_.----_.--_-..-.--...._--_....-..-----__--_-----.----
Gravel and sand____._____________ _.___.___._______________-_----_-----
Gravel.__________ -_______________-_.___._____-._....-.----_------

Casing, 8-inch, set to 103 feet; perforated from 43 to 47 feet and 93 to 103 feet.

Well 25/2-27L2 

J. R. Book. Altitude about 15 feet. Drilled by N. C. Jannsen, 1930.

Vashon drift: 
Till: 

Gravel, cemented____-_--___----_______ ...._____-.------------------_
Pleistocene deposits, undifferentiated:

Gravel, loose----___-_---_-___---__-__-_-___-___-___-_-_____------------
Gravel, coarse to fine, loose...---_-------_-----_------------------------
Gravel, water at (30 feet_____---_____-____-________.--------_--------_-
Gravel, and sand, loose _-------------------___-__--------------_------
Sand--___---_--- ---.---__ -_-_-----_-_---.-_____---_-----------_------
No record.__..__ ____-______.______._______________.-_---___-_-_-------

Casing, fi-inch.
Well 25/2-30K1

W. O. Wesseler. Altitude about loo feet. Drilled by A. L. Nicholson, 194C..

Pleistocene deposits, undifferentiated:
"Hardpan".__-_---_---_----_-_---..___----___- _--_______---------_--
Clay, yellow..___------_-_-----_----_--_---___-_____--_.__------------
Sand, water-bearing._.__ ____--_______._____-___-_-_-------.----_------
Clay, blue _-.-----_---_ -----.___ --_-_--_-------._---___-_----__-_--
Muck, blue, stinking..-._....--._____..._-__.-......__--__--__--_.--_--

18
20
23
35
81

103

38
48 
fiO 
74

101

93
109
178
65
20

93
202
380
445
465

Casing, 6-inch.
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TABLE 6. Materials penetrated in representative wcUs in- Kituup County, Wash. 
Continued

Materials Thickness
(feet)

Depth 
(feet)

Well25/2-31Pl

S. L. Kerr. Altitude about (ill feet. Drilled by J. .1. Bell <k Son.

Puyallup sand:
Soil and sand -. _____ ______ __ ________ ._ _______________________________ 21
Clay________________________________________________________________________ 2
"Quicksand"____ ____________ ____________________________________________ 3
Clay, blue ____ ___________________________________________________________ 4
"Quicksand"_ ________ _______________________________________________________ 25

Orting gravel: 
Kitsap clay member: 

Clay, blue _____---___-_---___-_-_-______--______--___.__--___-___-_-___--_ 125

Casing, 4 1 2-inch, set to 180 feet.

Well 25/2-35F2 

S. Mirkovich. Altituie about 90 L-et. Drilled by H. O, Meyer.

Vaslion drift and Puyallup sand:
Sand and clay._______________ ______________________________________________ 10
Clay and a little sand_ ______________________________________________________ 75
Sand, water-bearing_________________. _______________________________________ 2
Sand______ ______________________________________________________ _ ______ 36
Sand, and gravel, \vater-bearing__--____-_---_____--____-_----__-____ ____

Well 25/2-35F3

Simpson. Altitude about 80 feet. Drilled by H. O. Meyer.

Vaslioii drift: 
Till: 

Sand and gravel-____ ___-_-______--_ ______________________________________ 10
"IIardpaii"__ ______ _______________________________ _______________________ 15

Puyallup sand:
Sand-------_-------------------_---_----_----- ___--___----____--_-------_-_ 51
Sand and gravel, water-bearing.__---_______-__-___--_____---__---__------__- 1'

Well 25/2-35H3

West Coast Wood Preserving Co. Altitude about 10 feet. Drilled by N. C. Jaimsen, 1942

Pleistocene and Tertiary!?) deposits, undiffereiitiated:
Clay and gravel.-___ ____________________________ __________________________ 98
Gravel, loose.-__-___ ---------------------------- ____________ _____________ 40
Clay and boulders._________________________ _____________________________ 50
Clay and gravel__--_--__-_-_ ___ --_______-_______-_____---___---_----_-_-- 42
Gravel, sandy.--_ _______________ ______________ ________________----__-__- 20
Sand, brown! packed_____-_____-__--___-_-____ _____________________________ 50
Sand and boulders--_______-______--_______--_____--___-_---__----_-_--___-- 52
Clay and boulders. _________ _____ __.___. _ ____________ ________________ 9
Clay, blue ------------------ __ ______ -_____-_-___---_-_-_-____---__- ___ 84
Sand and boulders, paoked____ ___ __________________________________________ 59
Sand and gravel.- _______________ __________________________________________ 4
Boulders___ _____ __ _________ _____ _ __ ______ ____ ________________ 27
Clay-.---.   - _______________ ____________________________ _______--____-_- 112
Sand, water-bearing.__ ______ _____ ___ ____ ___ _.___________--___-_-_ 83
Clay..._______ _______________ _____________________________________________ 33

21
23
26
30
55

180

10
85
87

123
130

138 
188 
230 
250 
300 
352 
361 
445 
504 
50K 
535 
697 
780 
813

Casing, It)- In 8-hicli, perforated from 911 to 105 feet and at bottom, gravel-packed.
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TABLE 6. Materials penetrated in representative wells in Kitsap Comity,
Continued

WASH.

Wash  

Materials Thickness 
i feet)

Depth
(feet)

Well 25/2-35K1

Clark. Altitude about 185 feet. Drilled by B. Strom.

Puyallup sand:
Soil and sand_______ ____________________ _____
Sand and clay____________________ -_-__   --__--_---
Sand, fine, water-bearing. __---_,___ -__ --

Well 25/2-35K2

K. Dyste. Altitude about 160 feet. Drilled by Strom.

Puyallup sand:
Soil and sand..____________________ _ ____
Sand_ ________ _-_-__-___     -__   -_-_____--_-__.   ___     _   ___
Sand, water-bearing. ---_ __ ___ _-_-__ --

Casing, 6-inch.
Well 25/2-35K3

A. Towey. Altitude about 1H5 feet. Drilled by H. O. Meyer.

Vashon drift and Pleistocene deposits, undifferentiated:
Gravel __________________ ____________ _________
Sand and clay.....____..___....__ ____ _____ ___ ____ _..--.-._
Clay, blue-.-.-...-  --_----____---_-_--    _     -------
Sand, water-bearing- -- _-  _---_   ----
Sand and gravel, water-bearing.__________________________________

Well 25/2-35L1

E. Love. Altitude about 160 feet. Drilled by B. Strom, 1947.

Soil  __   -_  _--___--_   __-   ___   _   _-_-_    -__--
Pleistocene deposits, undifferentiated:

Band, fine, and clay------___---____ _____________ _ _______ _ ____
Sand, water-bearing. ______________________________________   ----_

Casing, 6-inch.
Well 25/2-35M1

II. M. Selvar. Altitude about 200 feet. Drilled by B. Strom.

Pleistocene deposits, undifferentiated:
Clay, brown--------- - ----- - ------------- _--___--_--- _._---_
Clay and sand__________________________________________ __--_-_
Sand, water-bearing--_----_-----__-__---  -_----_---   ---     ---_

Casing 6-inch.
Well 25/2-35M2

H. I. Foss. Altitude about 260 feet. Drilled by N. O. Jannsen, 1930.

Dug, no record.________________ _____ _ _____
Puyallup sand:

Sand______________________________________ ,____ __-__..__..----_
Gravel.----_----__----------__----__-----_-_-----.__--__- ____
Gravel, very hard. _____________________ -___
GraveL-----__--_---___----__---.__._---__-_----_ __________ ____
Gravel, fine, and sand.___________________________ __ ----_
Sand, coarse, and gravel, water at 143 feet--_-.___.___--_    -___

6
185

6
191
198

8
150

8
158
165

194
9

10
95

105
120
132

200
209

46

88
118
122
139
142
148

Casing, 6-inch, set to 148 feet.
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TABLE 6. Materials penetrated in representative wells in Kitsap Courly, Wash. 
Continued

Materials Thickness 
(feet)

Depth 
(feet)

Well 25/2-35M3

D. Cliuka. Altitude about 170 feet. Drilled by H, O. Meyer.

Vashon drift: 
Till:

Puvallup sand: 
"Clav----   --- ---------

Hoodenpyle. Altitude about 15 feet.

Blakeley formation of Weaver:

Clav, blue  --------- ____--_.-._

Clav------------- -------- ---
Shale-----------. ________--_-

Clav, blue  ___--.---__ -----
Clav, and shale. _ _____ _ __

Sand, white, fine.

Casing, G-inch. 

W. Warrick. Altitude about 130 feet.

Vashon drift: 
Till: 

Soil and gravel. .
Clav, blue. -.--__ _.--._ _ __-_

Fuyallup sand:

Sand and clav...
Clav--._- _--..._ . ...._ __

U. S. Xavy. Altitude about 15 feet.

Berkeley formation of Weaver:

GraveL... --_--.._ ___... ____

Gravel, coarse. ....

Well 25/2-36N1 

Drilled by X. C. Jannsen.

t_.._ ____-__- ..._.__-._...-_

Well 25/2-35Q2

Drilled by II. O. Meyer, 1945.

Well 25/2-36N2 

Drilled by N. C. Jaimsen, 1941.

5 5
7 12

19 31
11 42

8 8
13 21
63 84

281 365
23 388

6 394
20 414
13 427
18 445
15 460
24 484
19 503
16 519
11 530
58 588
16 PIW

12 12
44 56

32 88
57 145
10 155

1.54 154
16 170
5 175
5 180
5 185
1 186
8 194
6 200
7 207
5 212

16 228
4 232
8 240

15 255
4 259

16 275
81 356
4 360
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TABLE 6. Materials penetrated in representative wells in Kitsap Courty, Wash. -
Continued

Materials Thickness
'.feet)

Depth
(feet)

Well 25/2 36N2 Continued

Berkeley formation of Weaver  Continued

24
18
58

9
6

48
8

34
18
40

133
44
29
17
74
8
4

149
20

118
12
31

102

367
391

467

482
489
537
545
579
597
637
770
814
843
860
934
942
946

1, 095
1,115
1,140
1,258
1,270
1,301
1,403

Well 26/1-9G1

H. O. Svensoti. Altitude about 380 foot. Drilled by owner.

Vashon drift: 
Till:

Puvallup sand: 
Sand__ _____________________ _______ ______ ____ __________

Casing;, 5-inch, set to 82 feet. 
Well 26/1 -12P1

K. Kindall. Altitude about 355 feet. Drilled by O. E. Erdnian, 1936.

Soil_._ ________________ _____ _____
Vashon drift: 

Till:

Puyallup sand:

Casing, 6 inch. 
Well 26/1-13F.

C. Smith. Altitude about 385 feet. Drilled by V. Sjolseth, 1946,

Soil..- ---_._---____--______________--______-------_-------
Vashon drift: 

Till:

Puyallup sand:

4

5

1

5

50

130

3

o

10

142
1

4

9

SI
82

5

55

185

215

.,

12

154
155

Casing, 6-iiich, set to 155 feet.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Miteri-ds Thickness
(feet I

Depth
(feet)

Well 2G/1-16D1

C. Dahl. Altitude about -120 foot. Drilled by N. C. Jannsen, l'J44.

Vashon drift: 
Till: 

"llardpan"..------.----------------- 56 56
Puyallup sand:

Sand, dry_---------- -------- .__   -             28 84
Clay, blue   -     ---    --- -       ---   ---   -- 12 96 
Sand and gravel, dry.   _     _   __.._____       _ _____     _   __   ____--   -_ 16 112
Clay, brown, sandy-.---   -     -___-____  _   ---_-____     _-_   _-- 6 118
Sand and gravel, water-bearing                   __                 8 126
Clay, blue.   -       _--   ---   -   _     _-   -   _-    -----

Casino-, 6-inch, set to 126 feet.
Well 26/1-25C1

A. E. Johunson. Altitude about 200 feet. Drilled by C. Ruby, 1940.

i 
Soil and (?)   -      -   --- --- ___.- ---_   ---      -   ---,-   _  8 j 8

Pleistocene deposits, undiflerentiatcd:
Clay, blue---------.- --------------------------------- .- 146 154
Gravfl, water-be.iriiig                                            __ 1 155

Casing, 6-inch, set to 155 feet.
Well 26/1-26 A2

C. W. HiRby. Altitude about 40 feet. Drilled by W. W. W.ido, 1946.

Soil.... __.----__-___--            -   -_-   -   -_-_--_____.-_-____-_
Vashon drift: 

Till: 
"Hardpan". __    -_               _  _   _    -_   _              

Pleistocene deposits, undifflerentiated:
Clay, blue. ---   --   --     -       --   ---- --     ------ 93 100
Gravel.-..-.-__-___ -    .-_            --                  7 107

Casing, 6-inch, set to 107 feet.
Well 26/1-27J2

Mrs. S. Smith. Altitude about 45 feet. Drilled by W. W. Wade, 1950.

Soil.   ..                       - --      -               6
Vashon drift: 

Till: 
"llardpan"....-.-_-___   ____  _           -____  _-__-_-- ....... 30 36

Pleistocene deposits, undiflerentiated:
Clay, blue, with sand streaks..---------------------------------------------- 110 146
Gravel, water-bearing___-___-_-.____-_______--__-_-_-___-_____--_-.____.---- 6 152

Casing, 6-inch.
Well 26/1-32K1

U. S. Navy. Altitude about 295 feet. Drilled by N. C. Jannsen, 1944.

Soil.  ---------  _---- -     -_       _-                  - 4 4
Vashon drift: 

Till: 
"Hardpan". ----__--_---_---     -_   __     _      .                       5

Advance outwash: 
Sand and gravel-                                                       41 50
Gravel, and boulders                                              3 53

Puyallup sand:
Sand, with some fine gravel_                                         90 143
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TABLE 6. Materials penetrated in representative ireUs in Kitsap County, Wash.-
Continued

Materials Thickness 
(fret)

Depth
(feet)

Well 26/1-32K1 Continued

Orting gravel: 
Kitsap clay member:

Pleistocene deposits, undifferentiated:

67
65
35
55

5
15

70
83

4
14
14
15
24
If
48
1C

5

210
275
310
365
370
385

455
538
542
556
570
585
609
627
675
685
690

Casing, 18- to 10- to 8-iiich, set to 685 feet.
Well 26/1-32L1 

U. S. Navy. Altitude about 295 feet. Drilled by N. C. Jannsen, 1945.

Vashon drift: 
Till:

Advance outwash and Puyallup sand:

4

36

1C
2C
5f
33

4

40

70
125
158
165

Casing, perforated from 124 to 145 feet.
Well 26/1-32M1 

TJ. S. Navy. Altitude about 300 feet. Drilled by N. C. Jauuseii.

Vashon drift: 
Till and outwash:

Puyallup sand:

Orting gravel and Pleistocene deposits, undifferentiated: 
Clay___________ ____________________________ _________________________

30
30
20

30
35

60
5

15

25
20
40
10
20

220

30
60
80

110

210
225
OQf;

°60

320
330
350

700

Casing, 24- to 10-inch, set to 570 feet; perforated from 205 to 260 feet, 280 to 320 feet, and 350 to 570 feet.
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TABLE 6. Materials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials

Well 26/1-34C2

  Sehmeil. Altitude about 165 feet. Drilled by C. Ruby, 1950.

Soil.______ ___ _____________________________________ __ _ _ __ _ _________
Vaslioii drift: 

Till:

Orting gravel: 
Kitsap clay member:

Clay, sandy-
Lower member: 

Gravel___ ___ .__ _____ _______ ___ __ _ ______ _ ______

Thickness
(fret)

3

137
1

6

Depth
(feet)

3

55

189
190

196

Casing, 6-inch, set to 196 feet.

U. S. Xavy. Altitude about 14 feet. 1920.

Well 26/1-36P1

Vashon drift: 
Till: 

Clav__-___ _ ___ ___________________________ ___________ ___- _ _________
"Hardpan"

Advance outwasli:

Puyallup sand and Pleistocene deposits, undifferentiated:

Sand, blue, and gravel _ _ _ _ _ _ _ _ _

C lav, blue.. ._ __________________________________________________ _._ __ ____

Clay, blue  _ -_-----_-----_---__-__--_ _______________________ .__ ... ___
Sand and clay _ _ _ _ _ _ _ _ _

Clav, dark blue. ___________________ __ ___ ____ __ _ _________ _____ _ ...

5
5

30

5
14

o
5
5
9

5
19
4

20
190
31
11
13

46
59
61
66
71
80
87
92
111
115
135
325
356
367
380

Casing, 6- to 4-inch, set to 355 feet; screened from 355 to 360 feet.

Well 26/1-36P2 

U. S. Navy. Altitude about 14 feet. Drilled by Swenson.

Vashon drift: 
Till:

Pleistocene deposits, undiflerentiated:

Sand.. ------

Boulders..,- - - ... - ... ... ... . _ . _

Clay.. ..-_______._____   _____         _   _   _.._.-..____________..___-

Clay, blue  ---     -   -       --.---   -       --   -  -.-    
Sand.._, _ .___

Sand.-
Clay____ __________________________________________________________

Clay.... -.._ _____ .._.___.

35

65
110

55
5

35
45
10
10

5
43
32

150
13
64
10

8
5

15

35

100
200
255
260
295
340
350
360
365
408
440
590
603
6fi7
677
685
690
705

Casing, 6- to 4-inch.
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TABLE 6. Materials penetrated in representative irells in Kitsap County, Wash. 
Continued

Materials Thickness 
(feet)

Depth
(feet)

Well 26/1-36P3

Altitude about 19 feet. Drilled by Swenson, 1926.

Yashon drift:
Till: 

Clay, yellow---------___ ___-_ ____
"Hardpan". _________ ______
Gravel and clay_ _________________ ________________

Advance outwash (?): 
island and gravel-...-_--_-_ ________ __ __.

Orting gravel:
Kitsap clay member: 

Clay, blue____ ______________________________
Clay, brown.____________ ____________ ________________
Mud, brown._ ___ _ _ ____ _ _

Lower member and Pleistocene deposits, undifferentiated: 
Sand and gravel_______ ____________ ________________
Gravel ___- _-_ _ ________ ______________
Sand, gravel, and boulders_ _____________ ______________
Sand____ _______________ ____________ ________________
"Quicksand", blue, and gravel. ________ ______ ________
Clay, blue ______-.---__- ____________ ______________
Clay, blue, sand, and fine gravel.. __. ______________
Gravel, coarse.__________________ ________________
Sand and mud_ _-.-______--.______ _ _ _______________
Clay, blue____ ____________ ____________ __....__ ______
Gravel, fine, with sand and clay_ _________ _... ______
Clay, blue.... ____________ ___'_____ ___ __ . ___ ______
Sand and gravel, with blue clay ________ _ _ ___ ______
Clay, brown..._._____._ __ ___"__ _ _ ___ __ __ _
Clay, blue.___ ____________ _____________ . ____________

35
311
20

15
25
20
15
53

113
12
15
10

18
15
30
40

Casing, S-inch.
Well 26/1-36P4

U. S. Navy. Altitude about 21 feet. Drilled by X. C. Jannsen, 1940.

Soil, sandy, and gravel__--__-_______ __________________________
Vashon drift:

Till: 
"Hardpaii", and small rock. _... ________

Advance outwash (?): 
Gravel, fine, and sand________________________________________________

Orting gravel:
Kitsap clay member: 

Clay, blue, and gravel___________ ____________ _________ ___-__-_
Clay, brown__________________ ____________ ______________________
Clay, blue, and gravel, 2-foot log at 70 feet-_-_-__--_------------------
Sand and gravel, hard, log at 90 feet_________________________
Clay and fine gravel__________________________ ________________
Clay, blue, and gravel-.______ _______________ ____________ _______
Clay, brown__________________ ____________ __________________________
Clay, browii, with boulders. ______________ _______________ ________

Lower member and Pleistocene and Tertiary deposits, undiflerentiated: 
Saiid and gravel. _____________ ____________ ___________________
Clay, blue, and boulders ______________________________________
Clay, blue, and gravel________ ____________ __ ____________ __________
Sand, gravel, with some blue clay________________----_--_---_-_--_---
Clay _________________________ _L_________ __________________________
Gravel, fine, water-bearing--- ____________ _-___________-__-_-_
Gravel, coarse, water-bearing-_____________ ______________-----------_
Sand, gray-green __________________________ __________________________
Clay and gravel ___________________________ ___________________
Gravel, cemented _______ ________ ____ _________-__-________---_
Clay, blue.___________________________________________________________
Sand-... .-____--_---______--_-_________________   --_----------------
Boulders and gravel.___________________________________ __________
Sand and gravel, cemented --_-__________----_---_-__-_--___-_
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TABLE 6. Materials penetrated in representative ivells in Kitsap Courty, Wash. 
Continued

Materials Thickness 
(feet)

Depth
(feet)

Well 26/1-36P4 Continued

Orting gravel Continued
l.owar member and Pleistocene and Tertiary deposits, undiflerentiated: Con. 

Gravel, and boulders, water-bearing___________------____---_ __.
Sand,hard, gray_______________________________
Sand, gray____-__-__--_-________-_-________-__
Gravel, water-bearing. ______ ______-_______---_-_
Clay and boulders______________________________
Gravel and clay ____________________________________________________________
Boulders____________________________________________________________________
Gravel, and boulders. ______________________________________________________
Gravel and sand_______________________
Gravel and clay ____________________________________________________________
Boulders and clay._________ __--___________--____---_
Clay and gravel, cemented. _____________________________ ___________________
Clay, sandy, with gravel, water-bearing.._______________ ____________ _____
Clay, sticky____-____.__.____.--------.__ _______________ ____________ _____
Clay and boulders...___________________________
Sand and gravel, water-bearing_________________________
Boulders, with gravel, cemented_______ _______________ ____________ _____
Gravel, \vater-beariiig___________________ _______ __________________________
Sand, with clay and gravel.-_---_--__-_______________---___-_____--__ _____
Boulders and gravel, water-bearing._____ ____________________________ _____
Clay and gravel.________________________ ____________________________ _____
Boulders and gravel, water-bearing__________-_-____--_
Clay, sandy _____________________________ ____________________________ _____
Gravel and clay, ________________________ ____________________________ _____
Boulders________________________________ ____________________________ _____
Gravel and clay._______ _______________ ____________________________ _____
Clay, blue, sticky _______________________ __________________________________
Sand, water-bearing_____ ____________________________ ____________ ________
Boulders________________ __________________________________________________

387 
394 
408 
416 
498 
546 
551 
565 
573 
397 
606 
613 
666 
673 
685 
701 
717 
725 
730 
746 
752 
826 
850 
891 
S92 
950 

1,018 
1, 022 
1,036

Casing, 22-inch set to 101 feet; 12-inch, 1,036 feet; perforated from 179 to 222 feet, 339 to 429 feet, 584 to 630 feet, 
674 to 805 feet, 987 to 1.036 feet; gravel-packed for entire depth.

Well 26/2-1 Bl

J. C. McCaitupy. Altitude about 65 feet. Drilled by C. Ruby, 19.50.

Vashon drift; 
Till: 

"Hardpan" and &a,ud- -----------
Orting gravel: 

Kitsap clay member: 
Sand, fine, small amount of water _ 
Clay, blue ___________ ____________

2
100

102
202

Casing, 6-iiich.
Well 26/2-1B3

J. C. McCartney. Altitude about 120 feet. Drilled by C. Ruby, 1950.

_
Vashon drift: 

Till: 
" Hard pan" ________

Orting gravel: 
Kitsap clay member: 

Clay, hlue_-_--___ _

Casing, 6-itieh. set to 78 feet.
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TABLE 6. Alaterials penetrated in representative wells in Kitsap County, Wash. 
Continued

Materials Thickness
(feet)

Depth
(feet)

Well 26/2-10K1

W. G. Hall. Altitude about 190 feet. Drilled by V. Sjolseth, 1950.

Dug, no record______________________________________ _______________ _______ 18
Vashon drift:

Recessional out wash: 
Saiid_-_---________

Till: 
" Hardpan''_______

Puyallup sand:
Sand____ __ _ 23
Clay, hlue___________________________________________________________________ 5

Casing, 4-inch, set to 32 feet.
Well 26/2-10Q1

O. C. Gray. Altitude about 12.5 feet. Drilled by C. Ruby, 1948.

SoiL__-___________________________________ ______________-_-_
Vashon drift:

Outwash and Pleistocene deposits, undifferentiated: 
Saiid___--____ _______ ________ _________ ___ __ ____ ___ __
Clay, blue_-_________________ ____________ _______________ _________________ 80
Sand, water-bearing__________ __________________ __________-_---_---__--_-__ 30
Clay, blue____________________ ______________________________________________ 79
Sand, water-bearing__________ ___________________-_----__-,--_ 28
"Hardpan"____ ____________ __________________________---_----__--_-____ _ 4
Sand and gravel, water-bearing__ _________________________ _________________ 6

Casing, 8-inch, set to 260 feet.
Well 26/2-16P2

Suguamish Improvement Co. Altitude about 90 feet. Drilled by Osboru Drilling Co., 1946.

Vashon drift and Pleistocene deposits, undifferentiated:
Sand aiidsi]t-___-______-_.______ ____________ _______________ ____________ _ 30
GraveL_________________ ___
Sand, silt, and clay_-____________________________ ____________ ____________ _ 9o
Gravel, some water______________________________ ____________ ____________ _ 5
Shale, light colored, hard________________
Sand and gravel, coarse.----____- _______________________________ .. 1 ;>

Casing. 12-inch, perforated from 137 to 147 feet.

Well 26/2-18D1 

H. E. McMahill. Altitude about 365 feet. Drilled by V. Sjolseth, 1946.

Soil  -..__.________..__ _______-___--__ __
Vashon drift: 

Till: 
"llardpan"______ ________________________________________________ __

Orting gravel: 
Kitsap clay member: 

Clay, blue -___--_---_.----___---_ _____________ 182
Lower member: 

GraveL, ___________________________ _______________ ________________________ 1

Casing. 6-inch, set to 268 feet.
Well 26/2-28M1 

A. II. Rohlfs. Altitude about 30 feet, 1946.

Vashon drift: 
Till:

___________________________ ____________ __________ _ 20
Pleistocene deposits, undifferentiated:

Clay, blue ----_-_---__----------_________________ ___.__-_-______._____--- 25
Sand, blue, and fine gravel_________________________ _____-----_----------___ 5

33
113
143
222
250
254
260

30
35 
130 
135 
142 
147 1 ;

20

Casing, 6-inch, set to 50 feet.
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TABLE 6. Materials penetrated in representative wells in Kitsap Courty, Wash.-
Continued

Materials Thickness 
(feet)

Depth
(feet)

Well 25/2-33L1

L. A. Knutson. Altitude about 190 feet. Drilled by H. O. Meyer, 1942.

Vashoii drift: and Pleistocene deposits, undiflerentiated:

Gravel.-    -    --___--.  -       - ______________________
Clav, blue _______ ___ ______________ _ _ __ _________ _ ___ __ __ __

Clay, blue ....

20
5

120
20

3

20
25

145
165
ir.8

Well 26/2-33M1

JT. D. Brownell. Altitude about tin feet. Drilled by B. Strom, 1947.

Vashon drift: 
Till:

Orting gravel: 
Kitsap clay member: 

Clav. blue_____. _________ __________ _____ __________________________________
Lower member:

20

90

10

20

110

120

Casing, 6-inch, set to 120 feet.
Well 26/2-34L1

O. B. Ilarlan. Altitude about t> feet. Drilled by N, C. Jannsen, 1932.

Vashon drift: 
Till:

Pleistocene and Tertiary (?) deposits, undiflerentiated:

Clav-.-.-... ________ __________ _ _ _ _____________

Clav____ __ ______ __ __._ ______ _______________________________________

Shale _ .__ _ _______ _ ____ _____ _____________

19

4
3
1

18
53
45
50

33
51
54
43
55
55
11
22
16
22

7

136
3

23
15
97
10

19

23
26
27
45
98

143
193
270
303
354
408
451
50fi
561
572
594
610
632
639
721
857
8fiO
883
898
995

1, 005

4076ftl 57- -12
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6. Materials penetrated in representative ivells in Kitsap Courty, Wash. 
Continued

Materials Thickness 
(feetj

Depth
(feet)

Well 26/2-34L2

Altitude about 20 feet. Drilled by N. C. Janssen, 1931.

Soil  ---      -------_ ______________ _________ _
Vashon drift: 

Till: 
Gravel, cemented _____ ___________________________________________
"Hardpan"____________________________________________________

Pleistocene deposits, undifferentiated:
Clay, blue_____________________________________ ______________
Gravel and sand, saline water at 32 feet__-_-_____--__ ______________
Clay, sandy..__________________________________________________
Clay, blue, fresh water at 80 feet_______________________________.__

Casing:. 6-inch, set to 81 feet.
Well 26/2-34M1

W. R. Grubb. Altitude about 50 feet. Drilled by H. O. Meyer, 1945.

Vashon drift: 
Till: 

Soil, rocks, boulders, and clay_____________________________________
"Hardpan," brown_______________________________________________

Pleistocene deposits, undiflerentiated:
Clay, "hardpan," and sand________.____ ___________________________
Clay, some sand__________________________________________________
Clay, ?and, and gravel. water_______________________________________

Casing, 6;inch, set to 68 feet.
Well 2G/3-7M1

IT. S. Navy. Altitude about 110 feet. Drilled by ... J. Bell & Son, 1942

Soil_-______________________________________ ________________________
Vashon drift: 

Till: 
"Hardpan," and small huulders________---__________-__--_--_______

Puyallup sand:
Clay, blue, hard, sandy, with fine gravel--------------------------
Sand and g:ravel_____________________________._____________ ________
Gravel, cemented. ________ _____________________________ ________

Well 27/2-17A1 

R. Walgram. Altitude about 45 feet. Drilled by C. Ruby, 195U.

Ortins gravel: 
Kitsap clay member: 

Clay, brown______________________________________________________
Cliy, hlue__ ___________________________________________ _____

Pleistocene deposits, undiflerentiated:
Sand and gravel, contains many clam shells__-______---__-___-_-__-

Cahiug, (3-inch, set to 142 feet.
Well 27/2 17Jl

D. Williams. Altitude about 25 feet. Drilled by C. Ruby. 195U.

Orting gravel: 
Kitsap clay member: 

Clav, sandy,__________ ____________________________________________
Clay, blue _ _-   _ ____________________________ ____________ __
Sand, coarse. ______________ __________________

14

30
40
52

102

75 
128 
13fi

30
101

30
131

142

Casing, (Vinch, set to 61. feet.



GROUND WATER 173

TABLE 6. Materials penetrated in representative wells in Kitsap Court;/, Wash.-
Continued

Materials Thickness
(feet)

Dopth 
Ueet)

Well 27/2-22Q2

P. W. Waldron. Altitude about 100 feet. Drilled by C. Ruby, 1944.

Vashon drift: 
TIM:

"Hardpan"_____________________--___-___--__---_____--______-___________ ___ 30 30
Puyallup sand:

Sand, water-bearing_____---__--_-----______________________-___-_____-__ ___ 108 138
Gravel, water-bearing.,.____________________________________________________ 2 140

Casing, R-inch, set to 140 feet.
Well 27/2-25F1

D. .1. Kingrey. Altitude about 330 feet. Drilled by C. Ruby, 1943.

Dug, no record.__________________.-_______-____________-___-__-___-_----__-- 80 80
Puyallup sand:

Sand, fine, water-bearing..___________________________ ______________________ 190 270
Orting gravel: 

Kitsap clay member:
Clay, blue_-________.___--__-_-__------______.___________ ________________ 30 300

Casing, 6-inch, set to 300 feet.
Well 27/2-25N1

State of Washington. Altitude about 5 feet. Drilled by L. R. Gaudio, 1953.

Fill and beach alluvium:
Rand-.______________ _________________________ _____________________________ 12 12

Puyallup sand:
Sand, brown..______ _--__________________-_______-____-___-__--_----------- 13 25
Sand, very little gravel________________-______- ____________-__.-_---_------_ 40 65

Orting gravel: 
Kitsap clay member: 

Clay, blue, sandv-----__---__-_-_-_-___--_-___-___ _-----------_---__ 2 67
Sand, fine, and silt, blue___ ______________ ________________________________ 34 101
Sand, fine, silt, and blue clay. . - -.___ ----- __ ___ ___ ___________ 32 133
Clay, blue, sandy..-.. ___________ . ___ _______ ___________________________ 21 154
Clay, blue, sticky.._________ _.____________________________-___-___-_------_ 25 179
Sand, fine, silty, with some clay____-___-___-----___-_---_---_--  ---------- 87 266
Sand._ _____________________'_. _____________________________ ____________ 6 , 272
Clay, blue, sticky___ _________________________________________ _____________ 26 i 298

Casing, 12-inch, set from 0 to 43 feet; S-inch, from 43 to 265; >).010-slot screen from 265 to 271 feet.

Well 28/2-7 M2 

F. E. Stubbs. Altitude about 15 feet. Drilled by M. F. Ragsdale.

Orting gravel: 
Kitsap clay member: 

Sand and peat____________________________--------_ ____________ -.-.__-.__ 25
Sand and clay, water-bearing, yields some gas____________________ _________ 144
Clay, hard...  _______.___:_-*--__--___ ________________ _____

Casing, 6-inch, set to 169 ft.
Well 28/2-17M1

Evergreen Gas & Oil Co. Altitude about 65 feet. Drilled in 1940.

Pleistocene deposits, undiflereiitiated:
Sand___.__________--_-_-__.___--____---___------_-_- ___---- 10 10

Sand, water-bearing.-_____ ____-__--_---__--_-_--.-_ _____--_------_--_--__- 21 33
Clay____ ________________________ ____________! 2 35
Sand, water-beaiing____--- ___-____-_---_---_-_--_ 133 168
Clav--------___---_--._______ _ __ _ _ ____________ __________ 4 172
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TABLE 6. Materials penetrated in representative ivells in Kitsap County, Wash. 
Continued

Materials Thickness
(feet)

Depth
(feet)

Well 28/2-17M1  Continued

Pleistocene deposits. undfferentiati'd  Continued

Clay.. __________________________________ _______

Clav_.-_ ___ _____ ___ _ _ ____ _ _ ____ __

Clav, grav __ ___
Sand, heaved 5(10 feet____ _ _ ___ __

Sand and gravel, water-bearing
Clav and sand, water-bearing
Clav____ ___________________ ___ _ ____ ___

Sand, water-bearing, trace of oil and gas

Clav-- -

Pre-Pleistoeene deposits: 
Shale, thin sandstone, layers at top

Shale, blue-grav

26 
38 

2
35 
15 
14 
10 

172 
12 
26 
18 
11 
12 

145 
17 
15 
32 
13 
54 
21 
45 
27 "2 

19 
23

13 
1 
3 

41 
69

62
2

37

198 
236

288 
302 
312 
484 
496 
522 
540 
551 
563 
708 
725 
740 
772 
785 
839 
860 
905 
932 
934 
953 
976 
978 
991 
992 
995 

1,036 
1,105

1,167 
1, 169 
1, 206

Well 28/2-18J1

Mrs. Pace. Altitude about 6U feet.

Pleistocene deposits, undiffereiitiated:
15 
40 
12« 2

50"  ".
n
16' 2 
16 
13 
3

15
55

76 
1261 -!
157» 2 
174 
190 
203 
206

Well 28/2-20D1

I. O. Lasher. Altitude about 25 feet. Drilled by T. G. Philpott, 1950.

Puyallup sand:

Clav, blue  -------------- _____________ __

2 
23

48

1U 
10 
10

2 
25 
30 
78 
80 
90 

100 
110

raising, 6-inch, set to 110 feet; perforated from 82 to 86 feet.
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TABLE 6. ^Materials penetrated in representative ivelh in Kitsap County, Wash.-
Continued

Materials Thickness
(feet)

Depth
(feet)

Well 28/2-22B1

U. S. Coast Guard. Altitude about 80 feet. Drilled by M. F. Ragsdale, 1948.

Vashon drift: 
Till: 

"Hardpan" and boulders......______ ____________ _____ ______________
Puyallup sand:

Gravel, cemented.__________________________________________ _________
Clay, blue_________________________________________________ __________
Gravel, cemented.---__---_-_-___-_-___-___________-_______________-____
Clay, blue_______________________________________________________________
Sand, gray, water-bearing.__________________________ ___________________

Casing, fi-inch, set to 109 feet.
Well 28/2-35M2

E. D. Byer. Altitude about 150 feet. Drilled by T. G. Philpott, 1950.

Vashon drift: 
Till: 

Clay and gravel________________________________________ ___
Orting gravel: 

Kitsap clay member: 
Clay, blue, and sand________________________________________________
Sarid____________________________ _____________________________

Casing, 6-inch, set to 107 feet.
Well 28/2-35M3

J. G. Shackman. Altitude about 200 feet. Drilled by T. G. Philpoit, 1953.

Soil__________________________________________________ ___________________
Vashon drift: 

Till: 
Clay, yello\v, and gravel-_________-______________________________________
"Hardpan"___________________ ______________________________________ ___

Puyallup sand:
Clay, yellow, and sand----.-.-----..-.--__--_---_-----------------..-__.
Sand, clay, and gravel, dry __________________________________________ ___
Sand. ____________________________________________________________
Saml, gravel, and clay_-_-----_--_---__-_______________-_______________
Sand and gravel, dry_________ ________________________________________
Sand, gravel, and clay________ __________________________________________
Sand and gravel, a little clay, some water_____________________________

Orting gravel: 
Kitsap clay member: 

Clay, blue_____ __--------________________________________
Clay, blue, sand, and a little water._______ ____________ ________________
Sand, blue, clay, and more water________________________________________
Saml, fine, water-beariug_______________________________ ________________
Clay, blue__-__ _--___-_____ _________________________ ________________
Sand, fine, water-bearing______________________________________________
Clay, blue____- __--___---___--_---_-_-___-__________-____-__--_---____
Silt, sand, clay, and water_____________________________________________
Clay, blue_^_____________________________ _____________________________
Clay, brown and peat-.___________________ _____________________________
Clay, blue and silt, a little water.______________________ ________________
Sand, fine to coarse, some gravel and water------_-------__---_--_---_-_-
Clay, blue__________________ __________________________________________
Silt, sand and clay, some water..________________________________________

29
34
78
109

103
107

79
107
112
126
131

167 
1S9 
200 
209 
214 
220 
229 
240 
244 
248 
264 
272 
274 
300



T
A

B
L

E
 

7
. 
 
 A

n
a
ly

s
e
s
 
o
f 

g
ro

u
n
d
 
w

a
te

r 
fr

o
m

 
K

il
s
a
p
 
C

o
u
n
ty

, 

1U
S

N
, 

T
T

ni
te

d 
S

ta
te

s 
N

av
y
; 

C
, 

co
m

m
er

ci
al

 l
ab

o
ra

to
ry

; 
U

S
IJ

S
, 

U
n
it

ed
 S

ta
te

s 
G

eo
lo

gi
ca

l 
S

ur
ve

y;
 <

le
ss

 t
h

an
; 

tr
, 

tr
ac

e]

W
el

l 
n

u
m

b
er

24
/1

-1
2E

2-
- 

2
3
E

1
..
 

2
5
E

1
-.

 
26

K
1_

_

26
K

4-
-

33
K

2_
_ 

33
K

3 
33

K
fi

__

33
L

1_
_ 

24
/2

-1
0B

1-
. 

10
B

3_
- 

15
N

1_
_ 

15
P

1-
.

16
K

1_
_ 

2
5
/1

-6
D

1
- 

25
/2

-1
7C

1-
. 

17
C

2_
_ 

35
H

1_
_

35
H

2_
 

35
H

3_
_ 

26
/1

-3
2K

1-
 

3
2
Q

2
- 

3
6

P
1

-.

36
P2

_ 
. 

36
P

3-
 _ 

36
P4

__
 

2
6
/3

-7
M

1
-.

 
28

/2
-2

2B
1.

.

A
na

ly
st

C
U

S
K

 
C c c c c c

F
S

G
S

U
S

G
S

C
U

S
N

 
U

S
N

 
U

S
N

U
S

N

U
S

N
 

U
S

N
 

U
S

N
 

U
S

N
 

U
S

N

U
S

N
 

U
S

N
 

U
S

N
 

U
S

N
 

U
S

N

U
S

N
 

U
S

N
 

U
S

N
 

U
S

N
 

C

D
at

e 
of

 
co

ll
ec

ti
o
n

2-
18

-4
3 

9-
24

-4
6

8-
20

-4
7 

8-
20

-4
7 

8-
20

-4
7

8-
20

-4
7 

8-
21

 1-
47

 
7-

 5
-5

1 
11

-1
5-

44
 

11
-1

5-
44

7-
 5

-5
1 

8-
17

-4
7 

1-
23

-4
7 

9-
20

-4
8 

9-
20

-4
8

9-
20

-4
8 

4-
 5

-4
9 

12
-2

2-
49

 
12

-2
2-

49
 

7-
24

-4
fi

5-
13

-4
6 

5-
 6

-4
6 

10
- 

7-
47

 
3-

 3
-4

4
5-

20
-4

8

5-
20

-4
8 

5-
20

-4
8 

5-
20

-4
8 

6-
13

-4
4 

6-
 3

-4
9

P
ar

ts
 p

er
 m

il
li

on

O
 

35 1
 

Z 22
 

50
 

40
 

36
 

38 37
 

32
 

31
 

23
 

30 30
 

35
 

22
 

28
 

13 37
 

37 2f
t 

13 28 26
 

27
 

23
 

16
 

36 40
 

32
 

31
 

32
 

42

Aluminu
m 

(Al
l

0.
94

 
<

.l
 

<
.l

 
<

.l

<
-.

l .1 1.
3 .0
8 

0.
74

 
.1

2

1.
1 .9

5 
.5

4 
.3

7 
.1 .7

9 
1.

1 .y 0.
0 

0.
74

1.
21

 
0.

 5
3 

0.
53

 
0.

46
 

tr

0< PN
 a 1 .3
8

 
<

.l
 

<
.l

 
<

M

<
. 

1 .1
 

.1
4

.0
1

.0
8

.1
5

.0
5 

0.
49

 
.5

4

.4
3 

.4
4 

.1
1 

.3
2 

1.
4 .0
1 

.0
4 

.0
2

.4 .7
7

.8
9 

.7
5 

.6
5 

.1
7 tr

3
 1 bJ
J 

3

tr

--
--

--
-

0.
0 .0
 

0.
35

 
.6

0

.2
0 tr .0
 

.0 .1 .0
 

.0
 

.0

""
""

.2
"

Calciu
m (Ca
) 21

 
67

 
17

 
17

 
17 17

 
17

 
12

 
12 15 19

 
2(1

 
14

 
17

 
23 14

 
29

 
21

 
22 17 26

 
19

 
22

 
11

 
24 27

 
22

 
23 18

 
56

Magnes
ium 1 Me) 9.

3 
17

 4.
9 

4.
6 

4.
7

4.
2 

4.
3 

5.
 1

 
4.

4 
3.

0

4.
0 

14
 9.
8 

11
 

16 11
 8.
1 

5.
1 

15
 

10 26
 

15
 4.
7 

7.
1 

7.
3

7.
4 

8.
0 

3.
7 

12 48

Sodium
 

and
 

potassi
um (Na-t-

K as Na
) 17
 

2f
t 1.

2 .1
 

.1 . 1
 

1.
1 

13
 

9.
 6

+
1.

 2
 

8
.3

+
1
.6

12
 

22
 

10
 9.
1

6.
5

14
 0 20
 2.
2 

26 98
 

23 5.
8 

5.
5 

19 29
 

20
 

32
 

29
 

28
3

Bicarbona
te 

(HCO
i) 89

 
90

 
79 87 79

 
76

 
79

 
69 72 78

 
15

9 90
 

11
9 

15
6

11
6 

12
7 

13
4 

14
3 «2 12
9 

10
6 99
 

27
 

13
7

14
0 

13
7 

13
7 

15
2 

31
7

Sull'at
e 

(SO4) 4.
1

48
 .5

 
4.

0 
4.

0

4.
0 

4.
0 

4.
4 

6.
3 

4.
6 .8
 

23
.8

 
11 5.

8 
7.

1

ti.
3

1.
 ft

 
.8

 
3.

5

10
2 14

 3.
0 

2f
i .3 .2

 
.0

 
.0

 
.4

 
1.

0

Chlorid
e 

(CD 5.
1 

97
 1.
8 

3.
6

1.
8

3.
 ft

 
3.

6
7.

 1
 

2.
0 

1.
8 . 1

7 
5.

0 
8 2.

8 
2.

5

5.
3 

0 'J
 

F

1.
0 

35 13
2 58
 1.
0 

10
 

13 33
 

12
 

18 8.
5 

48
9

Fluorid
e 

(F) 0.
3 .1
 

.1 . 2 .0
 

.1
 

.0 .0

-
 
 -

--
--

-

.::-
::

- 
-- --

Nitrat
e 

(NO
j)

0.
0 .0

 
.0 .0

 
.0

 
.0

 
.0

 
.0 .0 1 0
.0

 
.0 0
.0 0
.0

 
.0

---
-- 4.
4

--
--

-

r "o > "o H 15
2 

40
3 

12
3 

11
8 

12
3

11
2 

11
6 

10
6 92

.6
 

10
0

11
4 

16
9 

13
5 

13
9 

15
4

14
8 

12
5 

14
1 

13
0

18
7

43
2 

25
2 

11
1

16
2

20
1 

15
0 

16
6 

15
2 

1,
22

8

Tota
l 

hardne
ss 

(CaCO
a) 96

 
24

0 62
 

60
 

61 59
 

60
 

51 48
 

50 64
 

10
6 75

 
88

 
12

4 SO
 

10
6 83 11
8 85 17
3 

11
1 73 56

 
89 99

 
88

 
72

 
95

 
33

5

Percen
t 

sodium 29
 

19
 4 .3

 
.3 .3

 
4 35
 

30 26 29
 

31
 

22
 

19
 

10 27
 0 37
 4 40 55
 

31
 

15
 

18
 

32 38
 

33
 

49
 

40
 

65

Speci
fic 

conductan
ce (micromh

os 
at

 
25"

' 
C

 
)

-
-
-
-
-
-

--
-_

__
__

~~
~~

12
6~

 

13
7

-
-
-
-
-
-

-
-
-
-
-

--
--

-

Hydrogen
-ion concen 

tration
 

(pH
)

7.
8 

8.
2

8.
2 

8.
2 

8.
1

8.
2 

8.
2 

8.
2

8.
1 

7.
2 

6.
8

7.
6

7.
8

7.
8 

7.
4 

8.
0 

8.
0 

7.
0

7.
4 

7.
2

8.
0

8.
0

8.
0

8.
0 

8.
3

8.
5 

6.
8

i % "3 "a
 

Q 91
4 

2,
 0

00
 

31
4 

42
2

79
2 

44
1 

24
5 

'3
1

6
 

56
2

62
2 98 30
5 63 13
6 

20
7 

91
0 

26
4 30 50
0 

81
3

69
0 18

L
, 

38
0

70
5 

53
5 

1,
03

6 
13

6 
10

9

1 W
el

l 
h
as

 b
ee

n 
de

ep
en

ed
 t

o
 5

38
 f

ee
t 

si
nc

e 
an

al
y

si
s 

w
as

 m
ad

e.



INDEX

A
Page 

Abandoned wells ----------- - --------- - _ 51
Admiralty drift------- 14-16, IS, 21-29, 37, 39,43,4(i
Admiralty time_ _-__-_-_- -_._-_ ----------- 27
Advance outwash---------- -_-_-_ -__ 23-25,40,45
Aeration of water------------.---. -___-__-_ _ 39, 67
Alluvium--__.    _-___   -   __ ----- ------ 26
Analyses.---  --         --_-   _ -   _    -   _ 176
Aquifer------------_-__.____ 30,34,36-49.53-55,59
Aquifer, confined     --_-_-_  -_-_____-___ 31,53-55
Area of influence--.---------. ___________ ___ 34,53
Artesian ground water.______ _ ________ ___ 31,43
Artificial recharge..-_-_-______-__---__-__ ___ 33
Artificial discharge__--______--___-_____- ___- 34

B

Bainhridge Island-. 3, 5, 6, X, 13,16,17, 20, 36, 48, 5fi, 64 
Bangor. _.___-_. ---------------------  _   _ 45
Basalt.. _ ___ ._._._.__-   ___ -_ -_._-_ - 12,13
Blackjack Creek.--^--. ... -___ 6,25,41,42,44,58,59
Blake Island-__ .___--. _ ______-._._-__--- _ 3.5
Blakeley formation- ---------- ___.__- 14, 21.36, 4S
Blue Hills --- --.-----------_-. _-._- 5,12,13, 2], 61
Bremerton __ ___-.. .____ 3,8,10,12,21,58,61-64
Bnrley Creek valley.-...- _.__.__  _ 6.25,41,43,71

Camp Union Area.______________ _-__.-..____ 45
CentralUpland. ------------- -_-__-._.-__ 8

water m__________-______     -   _   .   _     47
Chemical quality of water.------.---- _-_ 45,66,176
Climate-___.___ _____________________________ S-li
Cone of Depression---_______ __._ _____-... 34,53
Confined ground water. _ 31.32, 37-41. 44, 49, 51, 53. 54 
Connate water--  ---------------------- -  - 37

D 
Daily consumption-._ ----------.-_________.__ 01
Deep water wells _._-_-_-_-__.-________ 38,49,71
Definition of ground water_ _____-____-       - 30
Development of ground water_.--_._______-_ 49
Development ot well-_-__.-..._--.-_   -..-.  35.47 
Discharge-__.-_-.______- 31,33,34,38,40,41,51,53,54
Divide, ground-water--.  -------------------- 53
Domestic wells. ------------ 36,39-46, 48, 49, 61, f>5-67
Drainage-. _   ___  ___   -_   -_-   _    -       6,8 
Drainage, pre-Vashon-__  ------------------- 27-29
Drawdown._______________________________ 34,38,40
Dug wells.-__._-____--__----_. 41,44-46,48,58,71,73
Dyes Inlet__ __-_.___.-.__-_----._-------_._ 14,40

E 
Encroachment __________-___________---_--_ 53-55
Erosion  -   _____ _ ____________ 14,15,18,27-30
Erratic, glaciaL_________________.._____ 20-22
Evaporation__ _     __     _____-_-   ---   --- 33,34

Page 
Farm., number and size of-. _----..-- _ ----- 64
Flowing artesian wells _______.--_ 33, 34, 37,39, 50, 51
Fluctuation, water-level -- ---------- --__ 31,57-59
Fossils, marine-__ _..-......_..-__ ___--..-.. 23
Fragaria Creek------.--.----  ------ ___-_-__ 18

Geologic events, chronologic summary.-___-_- 29 
Geology _ __ _ --_____-___ ------- .._...____ 12-18
Glacial channels--.--. __-_.___-- ------- ___ 8
Glacial erratics   __ .--__________ 20-22
Glacial outwash.  --------- .-_ ___ 8,23-26,30,44
Glacial till   .6, 8, 12. 14, 18, 20, 21, 23, 25-28, 3fl, 

4!l. 41, 44, 45, 46, 48. 49. 61.

Glacial ion - -   -_-_--_----   --___ - 12,29
Gorst Creek outwash. --------- _ ...-_ 25,41,42
Gorst Creek-Union River trough. .-_   --. __ 6,25 
Gradient-.- .. ___ _._____._..-.- _. ____ 31,43,54
Ground water, definition-- - ____ ... ____ _ 30
Ground water, confined- 31.32, 37-41, 44, 49, 51, 53, 54 
Ground water, un confined - ._ ._._._. 31 
Ground water occurrence, schematically illus-

trated-----------_--____---_-_ . 32

H

Hardness.--..--  ---------..----- ----------- (* 
Hardpan.-.  ______-_----------______------- 20
Holly area..       -   -  -   _-__ ----- . 45
Hydrogen sulfide gas.-----  --------- 39,43,44,68

I

Ice, erosion by__ ___---------_____---- _-_ 29
Ice, glacial   ____--_- _--____ 12,20,21,23,25,27 
Ice-marginal streams-__-_ -_   -_   ___-   __   - 25
Impermeable stratum  -   -   -_        _-- 31
Industrial water supply------------- 38.41.44,64,67
Irrigation--------- _-- 33,41, 42, 44,47-49, 64-67, 69-71
Isohyetal map. -       --   -     _   -_     -- 9

Jetted wells.

Keyport____________ ____________.___.__---_ 8,64
Kingston ____ -  __-----    _- --------- 20,48
Kitsap clay member-.__     -   ___   _--   -   - 15,

17-19, 26, 28, 30. 39, 44, 46. 48, 51

Lakes and ponds_-__-__ -   . 6.8.19,27-30,33.58 
Lignite . ._-      -_.-- --         - 18 
Lofall-Poulsbo trough._-......_   ....   .-   -- 6
Lower member-Orting gravel __._ l.T-17,26,28,38,42

177



178 INDEX

M Page 
Manchester._._ __-..__   _ .______ 38,40,64
Manette Peninsula _ ____________ ... . __ 6,8,21
Marine embayments___... _______ __________ 5.17
Marine fossils _ ..  . ___________________ 23
Marine sedimentary rocks_ __ ______ _ .._ 13,27,29
Melt-water channels____ _ ___________________ 25
Melt-water deposits.______________ _________ 21
Melt-water streams_-------____-_..-- -_.-_ 23,28,29
Metchosin volcanics _.___________ ____ _____ 13
Methane gas__-----------______._.___-- -____ 68
Miocene time ____ ______________ ___ _ __ _. 27
Municipal water supplies.______ __ 44,47,61,67

N

Northern Upland _ 
water in._.___.

O

Oligocene age. rocks of ________________ ____ 14
Olalla Creek___ _ _________________ _____ _ 6,15
Olalla Creek valley--..-.-______ _.-__ 41,43,44,51
Orting gravel- _. -___- .__. _ 15-19,30.38,39,42-44 
Outwash, Qorst Creek__ _ ________ ___ 25,41,42
Out-wash channels- ______ ______.._ 8,25,28,40,41
Outwash materials- _ _ - _ 23-26. 29,30, 40, 43-45, 48, 51

Panther Lake, hyiirograph____.___________ __ 59
Peat___ - ______________________ ______ 26,27,29.08
Perched ground water _ ___ 15,30, 32, 40, 41, 44, 45, 58
Percolation.________________________ ____ 33,38,40
Perforated casings.. _________ ___ 30,37,47-49,51,65
Permeability- __________________ 30,31,33,34,45,58
Perennial yield _______________ ______________ 59,61
Pleistocene age, rocks of ______ _______________ 12,

14,15, 23. 27, 28,30, 42, 45, 18, 66, 68 
Pleistocene, summary of depositional units___ 26 
Point Glover area.________ _______________ 42,44,45
Port Orchard area__---___________ 16,20,39,40,42,44
Postglacial deposits_ -_--------_----_______. 26
Postglacial streams.______ ___________________ 29
Precipitation. _ . 8-10,11.18,33,40.47,48,58-61,66.70 
Pressure surface (piezometric surface)___ 31-34. 57, 59 
Public water supply..._____-__- 38,41, 45, 47, 61. 62
Puget Sound basin. _ .. . _ 5,12,14,20. 27,28, 29, 49 
Puget Sound Naval Shipyards.______ ______ 12,64
Pumping level...___________________________ 34-36
Puyallup sand __---__-_---__.__-____ _______ 17-22,

25, 26, 28, 30, 39, 40, 42-46, 48, 49

Q
Quality of ground water______.
Quaternary time.____________

__ 12,39,45,47,66. 176 
29

R 
Recent materials _------_----_______________.- 12, 26
Recharge._____________________ 31,33,34,38,40,48,58
Recessional outwash________ _ ________ 24-26,30,41
Runoff -------_---_----_-_.____- 33,58

Salt-water contamination.._____ _ ______ 36,53,54, 56
Seabeck-Lone Rock area_ --_______ ______ _ 46
Seabold area.._--__-._-___________________-- 49

Sea cliffs_--_ __________
Sedimentary materials- 
Seeps.. ___ _____________

5,13,15,16,17, 
___ _ 13,15,27-

Scandia area----   -    
Screens, well_ ___ _ _____
Sinclair inlet___________

_____ ._ 36,40 
_ ___ _____ 3

Source of ground water. 
Southern upland... _ _ _

water in_.._ 
Specific eapacitv.
Specific gravity_ _ _ _ _ 
Springs.. _____________
Static-water level .  
Streams_---_-_--___ __ 
Superglacial till_ _.

_________ ___ 34,

_ 33,4C. 43-46, 51, 

6, 8,12,19, 23, 27-

Page 
18,20

-29,38 
33,51

46
47,65
38,«
12,33

6
41

35,65 
53, 65 
52,61

34
-29, 40 

20

Temperature_ ____ ____________ _____________ 10
Temperature of ground water. _____ _________ 43,71
Tertiary age, rocks of._ . 12,15, 27, 2V. 36, 42,45, 47-51 
Tertiary time....______ _____________ _____ 14,27,29
Till ..__._ _____________________ _____ ____ 6,8,12,

14,18,20. 21, 23, 25-28,30,40,41,44-46, 48,49, 61 
Transpiration____________ ________ _________ 33,34

Unconfined ground water.__- . __. _________ 31,32
United States Navy wells-----._---- _______ 36,

45, 64, 89, 92, 96, 107. 110, 111. 128,129,136, 137, 
144,145, 150, 151, 154, 155,163, 165-168, 172. 

Upland plateaus.._____ _________ __.-._______ 5,6-8

V 
Vadose water ______ _________ _______________ 30
Vashondrift____ _ _______________ 20,24,28-30.40,43
Vashon glacier___..______.__ 12,15,20-23,25,28-30,40
Vegetation_ ________   _   _--     _   _--_   -   -- 12
Volcanicactivity_--_-____________ ___________ 27,29
Volcanic rocks   ____--_.______ 6,12-14,16,27,29,36

W 
Water levels, graphs__-_.-__ ________ ___ 56,57,
Water, brackish or saline_____ ___--   _-  36,

unpleasant odor _-.___..____ ---_ .__
unpleasant taste..___     __ -   -       

Water table ---___-______ 30-35, 42,43, 48, 53, 54,
Water-table wells.---. _ _   _   -___- ________
Well development ___ __. _______   -   -   -_  
Well hydraulics. ___ _____________._---------.
Well-numbering system__._________----_----_
Wells, shallow dug___- -__-.-_ 41,44-46,48,58, 

small-capacity.-. --_-_________------__---_
summary of deep___   _   ______  _---_ -

Western upland__ ------- _______----   -_-- .
water in__--       _     -               _

Wildcat Hills. Pee Blue Hills.

59,60 
53-56 
39,68 
36,47 
57.59 
31,54 
34,47 
34-36 

3
65, 71 

61 
50 
6 

45

Yield-----...--------------------- 32,36-51,64,65
Yield, perennial-.-.._______  ___   _-   -   .   - 59, 61

Zone of saturation.---______ _    -    _     30,31
Zone of transition--.--   -------------------- 53

O



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 122°37'3O WATER-SUPPLY PAPER 1413 PLATE 1

2 E.

28
N.

EXPLANATION

122°30'

47°52'30"

8'
Alluvium

In places includes beach deposits of sand and gravel in the zone between the shoreline (line of mean high tide) and the upper edge 
of the beach, which is a short distance in/and from the shoreline. The beach deposits do not yield potable water

Vashon drift
Qvo, recessional outwash, discontinuous deposits of silt, sand, and gravel up to 100 feet thick, deposited by glacial me/twater streams. 

The thicker deposits yield small to moderate supplies of ground water. QvOj, Gorst Creek outwash, principally fine-grained sand 
and silt in the Gorst Creek valley, thickness not known. Similar outwash deposits in the Burley and Blackjack Va-lleys are not 
differentiated from the underlying Puyallup sand. Yields small Supplies of ground water. Qvt, ////, a hard gray mixture of 
clay, silt, sand, and gravel, as much as 80 feet thick. Deposited primarily as a ground moraine. Essentially impervious but 
may yield small supplies of perched ground water. Advance outwash is mapped with the Puyallup sand

Puyallup sand
Principally stratified sand as much as 300 feet thick. Contains irregular lenses of fine gravel, silt, and clay. Underlies the 

Vashon drift throughout most of Kitsap County. Much of formation lies above the water table but the saturated sand and gravel 
strata yield moderately large quantities of ground water. Formation as mapped includes advance outwash of the Vashon drift; 
discontinuous deposits of unconsolidated silt, sand, and gravel up to 50 feet thick. Yields moderately large supplies of ground 
water where it extends below the water table

Orting gravel
Qok, Kitsap clay member; principally layered clay and silt as much as 200 feet thick, contains some sand, gravel, till, and peat 

strata. Gravel and sand yield small to moderate supplies. Member is essentially an aquiclude which confines water in the 
underlying gravel. Qol, lower member, stratified sand and gravel, as much as 300 feet thick. Generally stained buff to orange 
in outcrop. Yields moderate to large quantities of ground water

Admiralty drift
Principally massive blue clay and silt; contains some sand, gravel, till, peat or lignite, and volcanic ash. The Admiralty drift is 

400 feet or more thick, its top usually occurring near or below sea level. Gravel strata yield small to moderate supplies of 
ground water, but successful wells are few

Cov. Point

Volcanic rocks
Sequence of basalt flows exceeding 60OO feet in thickness. Cracks may yield small to moderate supplies of ground water. No

known ground-water developments in these rocks in the county

Contact, dashed where approximately located
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Base from maps of U. S. Geological Survey, including 

Gig Harbor NE, NW; Alien NE, Port Orchard NE, 
SE, SW, NW; Point Misery NE, SE, SW, NW; 
Edmonds SW, Port Gamble NE, SE, SW; The 
Brothers, and maps of the U. S. Corps of Engineers 
including the Shilshole Bay and Duwamish Head 
quadrangles

GEOLOGIC MAP

OF 

KITSAP COUNTY, WASHINGTON

Scale 1:48,000

R. 1 W. 122"45'
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INTERIOR GEOLOGICAL SURVEY, WASHINGTON, D. C. D 1 C 

M R 4434

122°37'30" R. 2 E. Geology by J. E. Upson, 1940 
and J. E. Sceva, 1949-1950
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Representative well

Representative spring

Spring

 3OO'

 27s-

Contours showing approximate altitude 
of regional water tabSe. Contour interval 
25 feet. Datum is m^ean sea level
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k.i,:- IM/I

Base from maps of U. S. Geological Survey, including 
Gig Harbor NE, NW; Alien NE, Port Orchard NE, 
SE, SW, NW; Point Misery NE, SE, SW, NW; 
Edmonds SW, Port Gamble NE, SE, SW; The 
Brothers, and maps of the U. S. Corps of Engineers 
including the Shilshole Bay and Duwamish Head 
quadrangles
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MAP OF KITSAP COUNTY, WASHINGTON,

SHOWING LOCATION OF

REPRESENTATIVE WELLS AND SPRINGS, AND CONTOURS 
INDICATING APPROXIMATE ALTITUDE OF

REGIONAL WATER TABLE
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